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To  Mr.  WATT. 


DEAR  SIR, 

will  probably  be  startled  when 
you  read  your  name  on  the  page  destined  to  dedication;  but  I 
cannot  prevail  -upon  myself  to-  send  these  Considerations  a  second 
time  abroad^  without  acknowledging  my  satisfaction  in  having 
had you  for  a  fellow  labourer.  To  establish  a  new  department  in 
Medicine,  would  have  exceeded  my  single  strength  ,\. and  I  da 
not  know  any  person  who  could  have  afforded  me  such  effectual 
assistance  as  you  have  done, 

■ 

That  the  pneumatic  practice  is  beginning  to  acquire  the  cer- 
tainly of  a  genuine  art,  may  be  too  bold  a  thing  for  me  to  assert ; 
but  if  this  should  prove  to  be  tlie  case,  I  need  not  explain  how 
much  it  is  indebted  ■  to  yon  for  the  rapidity  of  its  progress,  the 
means  of  judging  being  fully  before  the  public.  The  zeal  how- 
ever with  which  y.ou  exerted  your  talents  to  do  good,  could  be  wit- 
nessed but  by  a  few  j  and  it  is  particularly  incumbent  on  me  ta 
return  thanks  both  to  you  and  Mr.  Boulton,  for  so  liberally 
consenting,  at  my  earnest  request,  to  manufacture  your  air-appa- 
ratus. The  profits  were  ncvc.r'likely  'to  requite  any  man — much 
less  persons  engaged  in.  such  extensive  concerns — -for  theexpence 
and  vexation  a'ways  occasioned  by  a  new  branch  of  business. 

'  Though  you  have  succeeded  so  far  as  to  enable  any  one,  who 
chooses,  to  procure  elastic,  fluids  zoith  perfect,  ease,  and  in  the 
utmost  abundance,  I  hope  yon  will  not  entirely  abandon  the  subject;. 
By  turning  your  thoughts  to  it  from  time  to  time,  you  will  not 
fail  to  help  us  forward,  by  some  useful  hint,  or  happy  invention. 
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Of  those  members  of  the  medical  profession  who  have  already 
made  trial  of  f  actitious  airs,  the  desire  of  certainty  or  the  un- 
easiness of  doubt  would  ensure  the  perseverance,  even  though  they 
had  met  zoith  no  direct  encouragement.  Others  will  feel  it  their 
duty  or  intcrefl  to  adopt  the  same  practice.  Nor  will  the  sick  or 
their  friends  be  universally  quieted  by  unmeaning  objections  or  over- 
awed by  that  authoritative  tone  which  ignorance  and  medical 

ignorance,  more  especially — if  so  apt  to  assume.  Notwithstand- 
ing the  times,  a  much  more  lively  interest  has  been  manifested  by 
the  public  in  this  arduous  undertaking  than  I  could  have  expec- 
ted. And  should  the  pursuit,  which  1  by  no  means  apprehend, 
be  abandoned  here,  it  will  be  continued  in  other  countries.  I  could 
prove  by  sufficient  testimonies  how  favourably  the  proposal  for  the 
extensive  employment  of  aeriform  remedies,  has  been  received  in 
different,  parts  of  the  civilized  world.  At  present,  I  shall  only 
remark,  that  a  celebrated  American  physician  is  composing  a 
work,  to  explain  the  most  remarkable  appearances  of  the  yellow 
fever  of  Philadelphia,  according  to  the  principles  stated  in 
the  following  pages.  Should  his  explanation  be  true  to  nature, 
the  same  principles  willdoubtless  suggest  effectual  means for  check- 
ing the  ravages  of  this  consuming  disorder  in  future. 

No  contingencies  therefore,  it  should  seem,  can  altogether  put  a 
premature  end  to  these  interesting  researches.  When  the  time for 
balancing  success  and  failure  shall  arrive,  the  result,  I  trust, 
will  not  diminish  the  satisfaction  you  must  have  derived  from 
cases  within  your  certain  knowledge. 

I  am,  dear  Sir, 

Your's  zoith  sincere  esteem, 

THOMAS  BEDDOES. ' 

Clifton,  March  30,  1795. 


THE 


HE  former  edition  of  this  pamphlet,  confift 
ing  of  between  500  and  600  copies,  appeared 
in  the  middle  of  October,  1794.  The  book- 
fellers  had  difpofed  of  moft  of  the  copies  in  a 
few  weeks  ;  and  in  lefs  than  four  months  a  new 
impreffion  became  neceffary.  As  the  JBritifh 
market  for  profeffional  publications  is  moft 
difcouragingly  narrow,  may  not  this  briik  de- 
mand be  regarded  as  the  token  of  a  rifing  dif- 
pofition  in  mankind  to  take  what  belongs  to 
their  welfare  into  their  own  confideration  ;  and 
to  emancipate  themfelves  ftill  further  from,  the 
danger  and  fervility  of  implicit  confidence  ?--- 
Prefuming  that  the  prefent  edition  will  like- 
wife  fall  into  the  hands  of  perfons,  indifferent 
about  medical  literature  in  general,  but  anxious 
to  form  an  opinion  concerning  the  virtues  of 
elaftic  fluids  ;  I  fhall  endeavour  to  obviate  the 
effect  of  certain  cavils,  which  will  perhaps  be 
urged  with  greater  vehemence,  as  the  pro- 
jected improvement  feems  more  likely  to 
anfwer.  In  the  paft  and  prefent  ftate  of  medi- 
cine there  are  feveral  circumftances  which  may, 
in  my  opinion,  be  fuccefsfully  employed  for 
this  purpofe. 

I.  Let  the  means  by  which  alone  it  is  poffible 
for  human  ingenuity  to  improve  this  or  any 
other  art  be  firft  confidered ;  and  afterwards 
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the  difficulties  ithasbeenneceffary  tofurmount 
before  the  moft  powerful  articles  of  the  Materia 
Medica  could  be  brought  into  train.  To  dif- 
cover  an  efficacious  method  of  adminrftering 
quickfdver,  without  inflicting  the  raoft  fevere 
torture  upon  the  patient,  required  the  fuccef- 
five  efforts  of  many  generations.  Opium  has 
been  longer  known  and  much  more  frequently 
exhibited  :  yet  the  number  of  thofe,  who  under- 
ftand  its  properties  fo  as  to  employ  it  fafely  and 
with  its  full  effect,  is  at  this  day  incredibly 
{mail.  Nor  would  a  ft  ranger  to  the  records  of 
medicine  ever  conceive  by  what  fufferings  and, 
to  palliate  nothing,  by  what  facrifices  our  pre- 
lent  knowledge  of  thefetwo  fubftances  has  been 
obtained.  This  is  a  melancholy  retrofpect; 
but  before  you  give  way  to  your  fenfations, 
hear  what  the  alternative  would  have  been. 
We  polTcfs  the  moft  authentic  documents  ;  and 
from  them  we  may  collect;  that  the  number  of 
miferable  lives  and  miferable  deaths  would 
have  been  many  million  times  greater,  if  our 
predeceffors  had  not  perfevered  in  their  en- 
deavours to  matter  thefe  active  bodies.  Such 
is  umvetfally  the  condition  of  human  affairs  ; 
and  the  miferies  of  the  prefent  age  will  work 
out  the  redemption  of  pofterity. 

If  you  purfue  this  train  of  thought,  you  will, 
after  fome  hefitation  perhaps,  be  led  to  a  con- 
cfwfion  oppohte  to  that  of  the  acute  author  of 

the 
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the  work,  entitled  Medicine  pernicious  to  Soci- 
ety (a)  ;  but  if  you  limit  the  queftion  to  the  paft 
and  the  prefent,  and  comprehend  practitioners 
of  all  titles  and  of  both  fexes,  1  dare  not  deny- 
that  for  one  pang  that  has  been  eafed,  an  hund- 
red have  been  infli&ed;  for  one  Hfe  that  has 
been  preferved,  twenty  have  been  deltroyed. 

It  would  not  therefore  have  been  afufficicnt 
reafon  for  abandoning  elaftic  fluids  in  defpair, 
if  in  cafes  where  there  was  no  chance  of  other 
help,  fome  fufpicious  circumftances  had  arifen 
after  their  ufe.— They  have  however  now  been 
very  frequently  and  largely  adniniftered  ;  and 
fometimes  in  a  ftate  of  debility  but  juft  compa- 
tible with  life.  My  attention  and  enquiries 
have  been  particularly  directed  to  bad  confe- 
quences.  Yet  I  know  only  of  three  inftances, 
where  any  inconvenience,  more  worth  confide- 
ration  than  the  ordinary  effeft  of  an  emetic, 
has  been  experienced.  In  the  worft  of  thefe  I 
had  the  mortification  to  be  concerned  ;  it  is 
the  cafe  of  epileptic  affe&ion  related  in  my 
Collection  of  Letters.  The  patient  is  now  as 
before  the  infpiration  of  the  modified  air  ;  nor 
has  any  thing  worth  mentioning  occurred  in 

the   mean   time.  Of  the  other  cafes  Dr. 

Carmichael  gives  an  accurate  report  p.  69-72  : 

A  2  There 

(a)  Mecfccine  nuifiblc  a  la  Societc  ;  by  Dr.  Gilibrrt,  a  Medical 
Profeflbr  of  Mompellicr. 


(   S  ) 

Ther£  is  not,  I  believe,  the  leaft  reafon  to  ful- 
pect  that  life  has  been  ever  once  fliortened  in 
thefe  attempts  to  relieve  hopelefs  diitrefs.  Had 
fuch  an  event  fallen  under  my  notice,  I  mould 
have  defcribed  it  as  circumftantially  as  the  moft 
brilliant  cure.  Of  the  obfervations  I  mould 
myfelf  make,  it  was' my  original  determination 
to  relate  fuch  as  might  infpire  caution  rather 
than  fuch  as  might  fuggeft  too  high  expecta- 
tions ;  and  I  fuppofe  common  fenfe  will  dictate 
to  every  perfon  in  the  fame  circumltanc.es  the 
policy  of  watching  and  reporting  effects  in  the 
character  of  an  adverfary  rather  than  of  an  ad- 
vocate. 

To  imagine  poffibilities  is  one  thing  ;  to 
judge  of  realities  is  another.  The  imagina- 
tion, I  pre  fume,  may  very  allowably  range  the 
unexplored  receffes  of  Nature  in  queft  of  reme- 
dies for  frequent  and  fatal  diforders.  If  anv 
thing  that  appears  capable  of  fupplying  fo  great 
a  defideratum  mould  occur,  you  muftof  neccf- 
fitv,  in  applying  it  to  ufe,  be  guided  by  views  or 
expectations,  previous  to  direct  experience. 
To  frame  analogical  hypothefes  concerning  the 
operation  of  untried  agents  (unl,cfs  the  hypo- 
thefes be  abfiird  or  contrary  to  well-eftablifhed 
facts)  can,  therefore,  bring  no  man's  judgment 
into  qucftion,  except  with  thofc  who  feel  it 
their  intcrelt  to  confound,  or  who  want  capa- 
city to  diltinguifh,  things  clTentially  different. 

In 


In  the  daily  declamations  againlf  proceeding 
upo.n  analogy  in  the  practice  of  phytic,  there  is 
fo  little  meaning  that  the  declaimers  are  con 
initially  endeavouring  to  avail  themfelves  of 
this  refburce  j  they  are  only  unconfcious  of 
what  paries  in  their  own  minds.  But  to  adhere 
to  fpeculation  in  oppofition  to  the  evidence  of 
experiment,  is,  J  acknowledge,  a  degree  of 
weaknefs,  equal  to  the  criminality  of  prevari- 
cation or  direft  falfh.ood,  for  the  fake  of  gaining 
a  lucrative  reputation.  My  coadjutors  appear 
to  have  been  actuated  by  the  fame  fentiments  : 
and  the  impartial  and  intelligent  may,  I  think, 
be  fafely  challenged  to  determine  how  far  their 
reafonings  are  diifinguimed  by  philofophical 
fcepticifm,  and  their  reports  by  the  aufterity  of 
truth. 

In  our  clinical  obfervation.s  we  muft  all  be 
fenfible  that  there  is  a  degree  of  immaturity, 
which  time  only  could  remove.  But  it  feems 
too  obvious  to  require  proof  that  the  progi  efs 
of  the  art  and  the  advantage  of  patients  are  belt 
confulted  by  fpcedy  publication,  provided  the 
ftatement  of  facts  be  accurate  as  far  as  it  goes. 
This  is  certainly  the  quickefl  way  of  multiply- 
ing obfcrvers  :  and  thus  I  expecl  the  machina- 
tions of  empirics  and  monopolifts  will  be 
defeated. 


(  to*  ) 

II.  No  one  will  pretend  that  factitious  airs 
are  inert;  and  fince  they  have  been  fo  freely 
u'fed  with  fo  little  injury,  may  we  not  fafcly 
perfevere,  till  their  virtues  be  afcertained  £  Is 
it  too  foon  to  conclude  that  the  caution,  at  all 
times  neceffary  in  the  practice  of  medicine,  is 
fufficient  for  the  fecurity  of  the  fkk  ?■  and  that 
any  unfortunate  event  in  future  ought  to  be 
imputed,  to  rafhnefs,  to  ignorance,  or  to  one  of 
thofe  miftakes  in  confequence  of  which  the 
nobleft  remedies  have  fometimes  proved  per- 
nicious  ?   It  is  beyond  expectation  fortunate 
that  the  time  of  natural  death  mould  have  in 
no  inftance  coincided  with  the  Hrft  adminiftra- 
tion  of  elaftic  fluids.    For  I  faw  Craft  and 
Timidity,  which  formed  a  league  to  expel  Peru- 
vian bark  from  the  mops,  to  oppofe  inocula- 
tion, and  to  decry  the  cool  treatment  of  the 
fmall-pox,  ready  to  take  advantage  of  any  event 
that  might  bear  an  alarming  interpretation. — 
That  fq  little  oppofition  and  fo  little  pretext 
for  oppofition  has  arifen,  I  impute  to  a  variety 
pf  caufes  :  to  {kill  and  care  in  individuals  ;  to 
our  fuperior  knowledge  of  the  nature  of  ani- 
mation ;  to  inftru&ive  experiments  upon  ani- 
mals; and,  above  all,  to  thatpoweroverinvifible 
and  impalpable  agents  which  we  derive  from 
mechanics  and  chemiftry. 


IIL 
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III.  By  feveral  who  viewed  this  project  with 
aii  evil  eye,  it  was  doubtlefs  expected  that  it 
would  be  defeated  by  its  own  difficulty.  But 
it  has  efcaped  this  danger,  and  others,  according 
to  the  courfe  of  medical  tranfaclions,  await 
it.  That  which  will  arife  from  the  following 
caufe  I  regard  as  molt  to  be  dreaded.  Unlefs 
tlje  enemies  to  improvement  facrifice  their  fees 
to  their  ftubbornnefs,  they  will  be  compelled 
bv  the  urgency  of  patients  to  employ  the  new 
method  or  to  make  believe  they  do.  In  wha: 
difpofition  of  mind  they  will  fet  about  the  trial 
may  be  conceived  by  thole  who  recollect  the  oc- 
cafion  on  which  the  jew  in  Shakfpeare  demands 

f£  On  what  compulsion  mud  I,  tell  mc  tfyat  ?" 

Modern  inftances  might  ealily  be  adduced 
where  an  active  and  well-recommended  mate-" 
rial  has  been  p relented  to  the  public,  as  unfit  to 
beprefcribed,  on  the  authority  of  cafes  in  which 
it  had  been  converted  by  the  enormity  of  the 
dofe  into  a  poifon.  When  factitious  airs  fall 
into  the  fame  hands,  we  mall,  I  dare  fay,  be  fur- 
nilhed  with  inltances  in  plenty  of  their  injurious 
effects;  for  I  repeat  what  I  have  already  taken 
fomc  pains  to  inculcate,  that  like  all  efficacious 
remedies  they  are  capable,  when  mifappliec},  of 
producing  the  moll  fatal  confequences. 

JV f  Knowledge  is  never  exact  but  when  it 
jnyplves   abfolutc  or  comparative  quantity. 

A  4  Tu 
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To  perceive  clearly  in  what  eftimation  the 
general  art  of  healing  in  its  prefent  condition 
deferves  to  be  held,  we  fhould  know 

1.  The  number  of  cafes  where  it  can  effect 
a  cure,  though  no  fpontaneous  recovery  would 
take  place. 

2.  The  number  of  cafes  where  we  are  help- 
lefs  fpe&ators. 

3.  The  pain  we  can  fave  patients  whether 
fpontaneous  recovery  will  or  will  not  take 
place. 

Werethefe  quantities  afcertained,  the  figures 
on  the  melancholy  fide  of  the  account  would,  I 
fear,  run  tremendoufly  high.  But  let  us  fup- 
pofe  that  in  a  given  diuritt  there  are  10,000 
patients,  where  the  drugs  in  ufe  can  neither 
preferve  life,  nor  in  any  confiderable  degree 
mitigate  pain.  Of  thefe  10,000  cafes  let  it  be 
affumed  that  in  1000  or  in  half  the  number 
factitious  airs  are  capable  of  re-eftablifhing 
health,  and  in  2000  others  that  they  will  prove 
better  palliatives  than  we  pofleffed  before. 
That  their  efficacy  will  hold  fo  high  a  propor- 
tion I  by  no  means  affirm  ;  though  facts  fcem 
to  warrant  very  favourable  expectations,  and 
the  fignal  virtues  they  have  manifefted  in  inter- 
nal and  external  ulcerations,  that  is  to  fay,  in 
curing  or  relieving  the  molt  fatal  and  excruci- 
ating 
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ating  of  human  maladies,  is  amoft  encouraging 
confederation.    But  though  their  advantages 
mould  require  to  be  expreffed  in  much  lower 
terms,  it  is  obvious  that  they  may  ftill  be  an 
acquifidon  to  humanity  %  and  I  have  offered  a 
numerical  ftatement  merely  to  evince  their 
value,  if  they  mould  prove  ferviceable  in  any 
fpecies  of  difeafe,  though  they  fail  in  all  others. 
The  habit  of  analyfing  medical  fafts  is  fo  un- 
common that  the  diffident  and  the  uninformed 
might  by  a  little  management  be  led  to  infer 
general  want  of  power  from  partial  inefficacy. 
It  was  accordingly  remarked  to  me  by  a  phy- 
fician,  acquainted  with  the  hiftory  of  his  art, 
the  feelings  of  his  brethren,  and  the  fpirit  of  the 
metropolis,  "  that  fome  patients  might  poffibly 
d  be  cured  by  breathing  this  or  that  air ;  as 
"  others  are  by  fwallowing  this  or  that  drug. 
"  But  the  method,  unlefs  myfterioufly  praclifed, 
"  cannot  foon  obtain  credit :  perfons  out  of 
«  the  profeflion  are  too  indolent  or  ignorant  to 
"  concern  themfelves  about  its  pretenfions  :  it 
"  appears  troublefome  and  would  put  the  fa- 
•<  culty  too  much  out  of  their  way ;  I  think 
"  therefore  fuccefs  in  twenty  inftances  will  not, 
t:  at  prefent,  be  fo  likely  to  recommend  it,  as 
"  one  failure  to  bring  it  into  difcredit."— -I 
acknowledge  the  fhrewdnefs  of  thefe  remarks  ; 
and  I  am  fenfible  that  it  is  a  thing  of  itfelf  by 
no  means  de  arable  to  put  the  faculty  out  of  their 
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way.  But  fuperior  confiderations  will  eafily 
occur;  and  it  remains  to  be  feen  whether  the 
public  judgment,  almoft  200  years  after  the  time 
of  Bacon,  is  fo  enfeebled  by  medical  fuperfti- 
tion,  as  to  yield  in  a  matter  of  fuch  moment 
to  vague  prefumptions  and  opinions  of  quef- 
tionable  origin. 

To  the  former  edition  I  prefixed  a  propofai 
for  a  Medical  Pneumatic  Institution. 
A  temporary  public  eftablifhment  might,  I  con- 
ceived, be  fo  contrived  as  greatly  to  affift  in 
deciding  how  far  elaftic  fluids  will  be  of  fervice 
in  difeafes,  which  are  a  reproach  to  the  art 
and  mines  of  gold  to  its  profelfors. — Among 
the  peculiar  advantages  of  fuch  an  inftitution 
perfons  of  information  appear  to  have  been 
mod  (truck  with  the  follpwing.    1.  To  a  com- 
plete trial  of  this  practice  it  might  be  ne. 
ceffary  to  fill  apartments  with  modified  air: 
Even  unfavourable  conclufions  mould  be  eftab- 
lifhed  in  fuch  a  manner  as  to  leave  no  regret 
behind ;  and  perfons  of  enlarged  views  will,  I 
fuppofe,aflent  to  an  obfervation  of  Mr.  Thomas 
Wedgwood,  "  that  it  is  worth  while  to  expend 
"  the  fpecified  fum  in  order  to  afllire  ourfelves 
"  that  elaftic  fluids  will  not  be  ferviceable  as 
medicines."  2.  It  would  be  defirablc  to  have 
the  means  of  applying  this  practice  to  animals 
—-as,  dogs  and  horfes— labouring  under  dange- 
rous or  fatal  difordcrs.    3,  We  might  carry  on 
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phyfiological  inveftigations  of  longer  duration 
and  greater  extent  than  have  ever  yet  been 
deviled,  with  a  view  t6  difcoveries,  applicable 
to  the  practice  of  phytic.  4.  As  all  imaginable 
precautions  would  be  taken  to  authenticate 
lads  and  give  them  publicity,  a  large  quantity 
of  matter  for  reflection,  if*  not  of  knowledge 
immediately  ufeful,.  would  be  thrown  ihtb  cir- 
culation. 5.  Obfervations  on  private  patients 
may  fuggeft  modes  of  applying  air.  not  eafily 
practicable  but  in  an  appropriated  bujiding. 
6.  It  maybe  expected  that  men  of  genius,  having 
fiich  a  flu  ranee  that  all  reafopable  fuggefti  >ns 
would  be  realifed,  would  univerfally  exert  their 
inventive  powers  jn. behalf  of  humanity. 

According  to  the  common  acceptation  of  the 
term  charity,  the  propofed  inftitution  muft  be 
regarded  as  e.ffentially  different  from  ordinary 
charitable  foundations.  It  is  calculated  for  the 
benefit  of  the  w<?althy  as  well  as  of  the  indigent ; 
in  other  words,  to  relieve  the  diflrefs  univer- 
sally arifing  from  the  imperfect  ftate  of  medi- 
cine, and  not  from  poverty  in  particular.  It 
•can  fcarce  be  fufoe&ed  as  a  private  or  party 
job;  there  arc  few  individuals  incapable  of 
judging  bow  far  the  undertaking  is  unneceffary; 
for  there  are  few  who  have  not  feen  fome  friend 
tortured  long  or  prematurely  cut  off  by  fome 
difprder.  which  has  Battled  the  (kill  of  thofe  in 
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whom  moft  confidence  was  placed,  and  from 
which  they  thcmfelves  are  furnifhed  with  no 
exemption. 

The  propofal  having  heen  fome  months  be- 
fore the  public,  it  may  be  expecled  that  I  mould 
fay  fomething  of  its  reception.  It  has  incurred 
ridicule  ;  that  was  in  order.  It  has  alfo  been 
commended;  indeed,  if  I  may  credit  the  re- 
ports of  fome  correfpondents,  and  if  tvords 
could  procure  workmen  and  materials,  the 
prefent  age  mighthave  confecratedto  humanity 
an  edifice  more  fplendid  than  the  monuments 
of  oriental  fuperftition.  Thefe  commendations 
however  might  be  mere  civilities  •  but  I  can 
ferioufly  affirm  that  no  defign  has  ever  been 
fan&ioned  by  more  refpeftable  fupport.  The 
fum  at  prefent  fubferibed  does  not,  I  believe, 
exceed  fix  hundred  pounds.  But  among  the 
fubferibers  will  be  found  a  majority  of  the  per- 
fons,  eminent  in  Great  Britain  and  Ireland  as 
improvers  of  medical  and  philofophical  fcience. 
Their  names  mail  fpeedily  be  given  to  the  pub- 
lic. But  I  think  it  due  to  departed  worth  to 
record  on  the  prefent  occafion  that  the  pro- 
motion of  this  defign  was  among  the  laft  a6ls  of 
the  ingenious  and  public-fpirited  Mr.  Wedg- 
wood. In  my  former  advertifement  I  thought 
myfelf  bound  in  juftice  to  mention  the  libera- 
lity of  Mr.  William  Reynolds,  of  Mr.  Jofeph 
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Reynolds,  and  Mr.  Yonge,  furgeon,  of  Shifnar, 
Shropfhire.  In  1792,  when. I  pointed  out  the 
principles  on  which  I  imagined  beneficial  con- 
fequences  might  refult  from  the  free  ufe  of 
elaftic  fluids  as  medicines,  thefe  perfons  agreed 
with  me  to  rifque  a  fum  not  exceeding  two 
hundred  pounds  each,  in  order  to  bring  my 
conjectures  to  a  proper  trial.  An  apparatus 
was  accordingly  erected  ;  an  operator  en- 
gaged, and  in  1793  I  made  many  of  the  follow- 
ing experiments.  At  the  fame  time  it  was 
ascertained  that  the  practice  might  very  fafely 
be  purfued :  and  a  profpect  of  advantage 
offered  itfelf.  Upon  this  firft  eflay  was  ex- 
pended no  inconfiderable  part  of  the  film  we 
had  determined  not  to  exceed. 

I  have  obfervedof  late  certain  expreffions  in 
print,  from  which  ftrangers  to  the  real  circum- 
ftances  might  fuppofe  that  feveral  other  perfons 
had  co-operated  with  me  in  attempting  to  im- 
prove Medicine,  in  confequence  of  previous 
connexions  in  private  life.  But  there  has  been 
in  this  proceeding  nothing  of  narrow  partiality 
towards  an  individual,  nothing  of  collufion  or 
cabal.  The  real  motives  of  thofe  who  have 
itepped  forward  are  fo  much  more  honourable 
to  themfelves,  and  to  the  caufe  in  which  they 
engaged,  that  fuch  mifapprehenfion  ought  to 
be  obviated.  In  truth,  I  have  not  even  a  per- 
sonal acquaintance  with  the  majority  of  thofe 
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by  whom  I  have  been  favoured  with  communi- 
cations ;  nor  had  I  the  leaft  previous  intimacy 
or  conefpondence  with  any  one  among  the 
number,  excepting  a  phyfician  eminent  for  the 
variety  and  energy  qf  his  talents  j  and  our  ac» 
quaintance  was  confined  to  an  intercourse  of 
letters  on  fubjecls  of  medicine  and  philofophy. 

Advertifing  the  propofal  and  contributions 
in  the  London  papers  has  been  delayed  longer 
than  was  intended.  But  the  neceffities  of  the 
poor  during  the  late  difaftrous  feafon  were  fo 
urgent  that  it  was  thought  the  public  would  not 
pay  much  attention  to  other  applications  for 
fubfcriptions.  As  foon  as  the  contributions 
amount  to  fifteen  hundred  pounds,  I  mall  pro-  , 
pofe  to  the  fubfcribers  to  proceed  to  the  exe- 
cution of  the  defign,  in  hopes  that  the  fum, 
further  neceffary,  will  be  afterwards  rai fed.— 
I  have  fometimes  been  afked  if  it  would  not  be 
better  to  defer  the  proje6l  till  peace  be  re- 
ftored  ?  I  think  indeed  that  lefs  difficulty  would 
l^ave  been  experienced  in  time  of  peace  ;  but 
I  have  thought  it  not  improper  to  reply  by 
another  queftion  :  If  you  admit  the.  propriety  of 
the  measure  at  any  time,  should  a  nation  like  this 
defer  a  plan,  requiring  for  its  execution  no  more 
than  3  or  4000I.  and  calculated  to  rescue  multi- 
tudes from  suffering  and  death  ?  Can  you  suspend 
the  progress  of  disease,  till  you  are  at  leisure-  from 
the.  pressing  concerns  of  the  zoar  to  contribute 
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your  mite  towards  the  alleviation  oj  distress ,  which 
is  gnawing  the  bosom  of  innumerable  families  ? 
Befides,  where  is  our  fecurity,  that  at  the  cef- 
fation  of  hoftilities  or  fhortly  afterwards,  we 
fhall  be  better  able  or  more  willing  than  at 
prefent  to  execute  fchemes  of  beneficence  ? 
And  would  it  not  be  a  caufe  of  juft  regret  if 
we  mould  fuffer  to  pafs  away  fo  noble  an  op- 
portunity  of  deferving  well  of  mankind,  at  fuch 
a  trifling  coft  ? 


The  following  Bankers  in  London  have 
obligingly  agreed  to  receive  Subfcriptions  for 
the  Medical  Pneumatic  Inftitution  :  MefTrs. 
Coutts  and  Co.  Sir  J.  Efdaile  and  Co.  MefTrs. 
Pybusand  Co.  MefTrs.  Ranfom  and  Co.  MefT. 
Smith,  Payne,  and  Co.  MefT.  Staples  and  Co. 
-—Sir  Benj.  Hammett,  Alexander  Anderfon, 
Efq.  and  John  Grant,  Efq.  have  confented  to 
hold  the  money  fubfcribed,  as  Trufiees,  till 
the  execution  of  the  defign  commences. 


(    9  ) 


PART  I. 


EXPERIMENTS,  CAUTIONS,  and  CASES, 
tending  to  illuftrate  the  medicinal  ufe  of 
Factitious  Airs,  and  of  other  fubflances, 
of  which'  the  application  to  Medicine  has  been 
fuggefted  by  modern  philofophical  difco- 
veries. 


I,; — Of  the  Atmofphere. 

TT  is  proved,  by  fatisfa&ory  experiments,  that  the 
inferior  region  of  the  atmofphere  confifts  of  two 
kinds  of  air,  quite ^diftinct  in  many  properties.  One  is 
the  kind  called  Vital,  Dephlog istic ated,  or 
Oxygen  e  Air,  and  by  a  variety  of  names  befides.  The 
other  has  been  named  Azotic,  Phlogisticated, 
Foul,  or  Bad  Air.  Where  the  lower  atmofphere  is 
not  altered  by  the  breathing  of  animals,  the  burning  of 
fuel,  by. exhalations  from  fubterraneous  chemical  pro- 
ccfTes  or  putrefying  fubflances,  and  fuch  local  caufes,  if 
you  confine  and  examine  an  hundred  cubic  inches,  you 
will  find  twenty-feven  or  twenty-eight  to  be  oxygene, 

and  the  remaining  fcveniy-two  or  feventythrce  azotic 
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air.  The  manner  in  which  air  may  be  analyfed,  is 
described  in  the  writings  of  Dr.  Prieftley,  Mr.  Scheele, 
Mr.  Cavendifh,  and  Mr.  Lavoifier.  Thefe  authors 
explain  much  of  the  nature  of  oxygene  and  azotic  air. 
A  candle  burns  in  a  veffel  full  of  oxygene  air  with 
dazzling  brilliancy,  and  is  confumed  with  great  rapi- 
dity. This  air  unites  with  various  fubftances,  and 
turns  them  four,  as  beer  and  milk.  Blood  taken  from  a 
x'ein  is  of  a  dark  or  livid  colour;  oxygene  makes  it 
bright,  florid  or  ruddy.  You  may  fee  this  difference 
by  breaking  a,  clot  of  blood  that  has  flood  a  little  time 
in  the  air ;  the  furface  will  be  crimfon,  the  infide  dark, 
and  the  dark  part,  now  become  the  furface,  will  turn 
ruddy,  though  covered  with  ferum.  When  black 
blood  is  put  into  azotic  air,  it  does  not  become  ruddy. 
Azotic  air  extinguifhes  flame,  does  not  burn  when 
mixed,  or  in  contact  with  common  air,  and  is  not 
abforbed  by  lime-water. 

Near  the  earth,  thefe  two  airs  are  found  mixed  with 
furprifing  exaftnefs.  Take  a  cubic  foot  from  ten  dif- 
ferent places,  and  you  will  find  that  a  little  more  than 
a  quarter  of  each  is  oxygene;  the  reft  azotic  air. 
There  is  often  likewife  found  a  little  carbonic  acid  air, 
as  one  part  in  an  hundred,  though  no  fires  burn,  or 
animals  breathe  near. — The  nice  balance  of  attraction 
between  the  two  conftituent  parts  of  the  atmofphere, 
deferves  notice.  Thefe  two  fubftances,  when  clofely 
united,  form  nitrous  acid  :  If,  therefore,  they  were 
not,  by  fome  circumftances,  prevented  from  uniting 
clofely,  all  the  oxygene,  with  part  of  the  azote,  would 
be  changed  into  an  highly  conofivc  acid,  and  the 
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waters  ot-our  globe  would  be  converted  into  aquafortis. 
Again,  azotic  is  lighter  than  oxygene  air ;  if,  therefore, 
they  had  not  fome  attraftion,  they  might  feparate,  and 
any  animals,  that  mould  be  immerfed  in  an  atmo- 
fphere  of  azotic  air,  would  almoft  inftantly  expire  : 
The  undiluted  oxygene  remaining  below,  would,  as  we 
ihall  prefently  fee,  occafibn  violent  difeafes  in.man, 
as  well  in  many  other  animals. 

II. — Of  the  breathing  of  man  and Jimi'lar  animals. 

Fix  a  pipe  to  a  bladder  full  of  air,  and,  holding  your 
noftrils,  breathe  the  air  for  fome  time,  and  your  dif- 
trefTed  feelings  will  inform  you  that  it  is  no  longer  fit 
for  breathing.  If  you  transfer  this  breathed  air  into  an 
inverted  glafs  jar  full  of  water,  and  turn  up  the  jar  fo 
as  to  keep  in  the  air,  and  admit  none  from  the  atmo- 
fphere,  you  will  find  that  it  extinguifhes  a  candle,  and 
deftroys  the  life  of  a  fmall  animal,  dipped  into  it.  If 
you  procure  another  quantity  of  fuch  air,  and  add  to  it 
a  little  more  than  one  fourth  of  oxygene  air,  a  candle 
will  burn  in  it  jufl  as  in  the  atmofphere  ;  and  you  may 
breathe  it  as  long  as  fo  much  frefh  air,  though  it  is  not 
exaftly  the  fame ;  for  it  contains,  after  being  breathed, 
fome  fixed  or  carbonic  acid  air,  either  thrown  out 
from  the  blood,  or  formed  in  the  lungs.  Thefe  expe- 
riments indicate,  that  breathing  renders  common  air 
unfit  for  fupporting  life  or  flame,  by  depriving  it  .of 
oxygene.  Various  other  experiments  (hew  further  that 
this  is  the  cafe.  The  blood,  before  it  paffcs  through 
the  lungs,  is  dark;  after  palling,  it  is  florid;  dark 
blood  in  a  bladder,  expofed  to  the  atmofphere,  be- 
comes florid  fuperficially;  and  in  breathing,  the  blood 
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and  air  are  only  feparated  by  membranes  not  unlike  a 
bladder.    When  dark  blood  is  introduced  into  veflels 
containing  oxygene  or  common  air,  the  blood  be- 
comes ruddy,  and  the  air  is  reduced  in  quantity. 
Hence  it  appears,  that  the  blood  conflantly  drinks  up 
a  portion  of  the  oxygene  air  received  into  the  lungs; 
and  from  various  confiderations  I  conclude  that  it  is 
confumed  in  the  contraction  of  the  mufcles,  and  in  the 
formation  of  feveral  fluids,  fecreted  from  the  blood; 
for  the  blood,  after  traverfing  the  body,  comes  back 
to  the  lungs  dark,  or  without  the  oxygene,  which  it 
received  in  pafling  through  them.    In  faying  that  this 
principle  is  confumed,  I  mean  no  more  than  {that  it  en- 
ters into  new  combinations ;  quitting  the  blood  and 
mufcular  fibres,  and  forming  perhaps  an  ingredient  in 
thofe  falts  which  the  bones  and  fluids  are  found  to 
contain. — It  has  been  calculated,  that,  an  healthy  man 
requires  about  five  cubic  feet  of  air,  or  \\  cubic  feet 
nearly  of  oxygene  air,  every  hour. 

So  much  is  premifed  to  render  the  following  expe- 
riments and  fpeculations  intelligible  to  fome  readers. 
— They  will  find  more  in  Dr.  Goodwin's  connetlion  of 
life  zuith  refpiration,  Mr.  Coleman's  differtation  on 
fufpended  refpiration,  Dr.  Menzies'  Tentamen  de  refpi- 
rationi'  [Annates  de  Chimie,  1791,  p.  211;,  in  my 
three  publications  on  the  propriety  of  employing 
claftic  fluids  in  various  diforders,  and  the  chemical 
authors  already  quoted. 

It  appears  that  the  fkin  imbibes  and  exhales  air.  It 
will  imbibe  various  kinds ;  but,  as  it  is  found  in  equal 
times  to  take  in  three  or  lour  times  as  much  oxygene 
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air  as  any  other,  it  probably  felefts  oxygene  alone  from  • 
the  atmofphere.  Some  philofophers  fuppofe  thehu-. 
man  fpecies  to  have  exifledin  a  monkey  ilate ;  would 
the  hair  then  fo  much  prevent  the  cutaneous  abforption 
of  oxygene  as  the  cloaths  at  prefent  ? — From  thefe 
experiments  it  has  been  alfb  conjectured  that  immer- 
fion  of  the  naked  body  or  limbs  in  different  airs  might 
cure  difeafes.  See  Dr.  Ewart  on  Cancer,  Dilly,  Lon- 
don.   Monthly  Review  for  November,  1794,  p.  301. 

III.  — Though  the  proportion  of  oxygene  in  the  atmofphere 
may  be  bejl  adapted  to  the  average fiate  of  health,  may 
the  proportion  not  be  f mailer  than  is  benefcial  in  fome 
diforders,  and  larger  than  in  others  ? 

Considerate  perfons  will,  I  conceive,  reply,  that 
this  is  probable.  I  have  made  many  experiments  on 
animals,  to  illuftrate  the  effect  of  atmofpheres  of  va- 
rious constitutions.  I  fhould  have  made  more,  had  I 
not  been  abfent  from  England,  or  otherwife  occupied 
for  a  good  part  of  the  laft  12  months.  No  inveftigation 
or  greater  importance  or  extent,  can  be  imagined. 
This  is  only  a  rude  beginning.  Others  will  aflift  in 
continuing  the  enquiry. 

IV.  — The  eff'etl  of  breathing  oxygene  air  little  diluted. 

Dr.  Prieflley  and  Mr.  Lavoifier  found  animals 
either  to  die,  or  to  become  exceedingly  ill  in  fuch  air, 
while  it  continues  more  oxygenated  than  the  atmo- 
fphere, and  will  fupport  the  hie  of  other  animals.  It' 
is  not  then  defect,  but  excefs  of  oxygene,  that  is  perni- 
cious here.  The  heart-and  arteries  pulfate  more  quick- 
ly and  forcibly  5  the  eyes  grow  red  and  fcem  to  pro- ' 
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trude';  the  heat  of  the  body  is  faid  confiderably  to  in- 
creafe  (a),  fweat  to  break  out  over  the  whole  body, 
and  fatal  mortification  of  the  lungs  to  come  on.  Thefe 
appearances  denote  violent   inflammation  :  animals 
have  always  appeared  to  me  to  fuffer  extremely,  foon 
after  immerfion  in  unmixed  oxygene  air.  The  human 
fpecies,  I  think,  will  be  found  to  vary  as  widely  in  the 
manner  in  which  this  elaftic  fluid  affecls  various  indi- 
viduals as  in  any  quality  whatsoever,   Some,  I  hav  e 
obferved,  not  to  be  very  fenfibly  affefted  by  it  when 
refpired  pure.    To  my  own  lungs,  it  feels  like  ardent 
fpirits  applied  to  the  palate  ;  and  I  have  often  thought 
I  could  not  furvive  the  infpiration  of  oxygene  air  as  it 
is  driven  from  manganefe  by  heat  many  minutes. 
The  production  of  inflammation  is  fully  eftablifhed  by 
diffe&ion,  as  others  have  found,  and  as  appeared  from 
the  following  experiment  : — A  large  kitten  was  kept 
feventeen  hours  in  a  veffel  containing  feveral  cubic 
feet  of  air  from  manganefe,  of  which  about  eighty 
parts  in  an  hundred  might  be  oxygene.   This,  and  ano- 
ther kitten  of  nearly  the  fame  fize,  which  had  lived  as 
ufual,  were  then  differed  in  my  prefence,  by  Mr. 
Guillemard,  of  St.  John's  College,  Oxford,  who  im- 
mediately made  the  following  minute  of  the  appear- 
ances : — "  The  lungs  were  of  a  florid  red  colour  in  the 
*'  oxygenated  kitten  (Aj ;  in  the  other  (B),  they  were 
"  pale;  the  difference  was  very  finking,  both  in  the 
S(  inflated  and  unjnflated  Hate;  "the  edge  of  one  lobe 
"  in  A  was  marked  with  livid  fpots  (as  in  mortifi- 
"  cation^.  The  pleura  was  likewife  evidently  inflamed. 
"  The  heart  in  A  was  of  a  florid  red  colour.  The 

"  liver, 

(a)  Girtqnncr  Antiphlogiflifchc  Chemic,  p,  263. 
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"  liver,  kidneys,  fpleen,  and  blood-veffe'ls  of  the  me- 
"  fentery  and  urinary  bladder,  were  of  a  bnghttfh  red 
"  colour.  In  B,  the  heart  was  of  a  deepifh  colour. 
"  The  liver,  fpleen,  kidneys,  and  blood-veffels  in  ge- 
"  neral,  were  of  a  bluifh  or  purple  colour.  Both  kit- 
"  tens  had  been  fuccemvely  killed' by  immerfion  under 
"  water.  Upon  opening  the  head  of  A,  there  was  no 
"  appearance  of  inflammation. — The  blood  veffels  had 
"  rather  a  florid  colour  ;  but  there  was  no  fign  of  ex- 
"  travafation,  or  more  than  the  ufual  quantity  of  blood. 
"  In  B,  on  raifingthe  fkull,  there  appeared  a  quantity 
"  of  blood  between  the  bones  and  the  membranes  of 
"  the  brain,  of  which  the  blood-veffels  were  turgid 
"  with  dark-coloured  blood. 

V  In  A,  the  heart  readily  obeyed  the  ftimulus  of  prick- 
"  ing  :  The  fpontaneous  contractions  of  the  right  au- 
V  ricle  and  ventricle  were  frequent ;  they  continued 
"  with  little  diminution  of  frequency  and  force  for 
"  above  half  an  hour.  In  about  an  hour,  they  had 
"  wholly  ceafed. 

"  In  B,  the  irritability  of  the  heart  was  at  firft  e'qui- 
"  vocal.  On  opening  the  pericardium  half  an  hour 
•  after  the  fternum  had  been  removed,  the  motions  of 
"  the  heart  became  very  viable  ;•  they  continued  more 
"  than  an  hour  after  the  firli  expofure  of  the  contents 
"  of  the  thorax." 

The  univcrfally  diffufed  florid  colour  in  A  was  par. 
ticularly  linking;  So  was  the  dulncfs  of  one  heart  at 
firft,  and  the  vivacity  of  the  other ':  Of  the  latter,  I 
believe  the  fpontaneous  pulfations  were  in  all  many 

B  4  timer, 


f  16  ) 

times  more  frequent  and  forcible  ;  though  this  circum- 
flance  deferves  more  particular  examination  than  we 
beflowed  upon  it.  The  kitten  (A)  had  eaten  fome 
time  after  being  put  into  the  refervoir,  as  appeared 
from  food  introduced  at  the  fame  time.  The  air  feemed 
to  have  fuffered  little  diminution  either  in  quantity  or 
quality  :  The  reafon  will  appear  from  a  fubfequent 
experiment.  On  cutting  the  wind-pipe  of  A  to  blow 
up  the  lungs,  a  good  deal  of  vifcid  mucus  flowed  out. 
This  was  occasioned  by  ftrong  aclion  continued  for 
fome  time,  and  was  not  feen  in  any  thing  like  the  fame 
degree  in  B. 

V. — Experiments  to  afcertain  the  condition  of  the  ve- 
nous blood  in  animals  made  to  refpire  oxygene  air. 

On  comparing  the  experiments  made  upon  blood 
out  of  the  body,  I  was  formerly  uncertain  what  might 
be  expefted  to  be  the  effecl:  of  hyper-oxygenation  of 
the  fyftem  upon  the  colour  and  other  qualities  of 
the  venous  blood.  (See  my  Obfervations  on  confump- 
tion.)  Many  fubflances,  containing  oxygene,  brighten 
venous  blood,  but  oxygenated  marine  acid,  according 
to  feveral  foreign  chemifts  of  reputation,  has  an  oppo- 
fite  effecl:.  Mr.  Guillemarde  and  myfelf  often  noticed 
the  dark  appearance  of  the  veins  in  animals  charged 
with  oxygene,  and  of  the  blood  they  difcharged  when 
wounded.  To  inveftigate  this  point  more  particularly, 
one  of  two  equal  hall-grown  rabbits  was  kept  fifteen 
minutes  in  a  mixture  of  three  parts  of  oxygene  air 
from  heated  manganefe,  and  one  part  of  atmofpheric 
air.  Both  were  killed  by  blows  on  the  back  of  the 
head,  and  opened  nearly  at  the  fame  time.  This  ex- 
periment 
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periment  was  made  in  the  prefence  of  Mr.  William 
Clayfield,.  and  Mr.  Bowles,  Surgeon,  of  Briftol.  In 
the  oxygenated  rabbit  neither  the  vena  cava  itfelf,  nor 
blood  taken  from  it,  appeared  lefs  dark-coloured  ;  we 
thought  (but  were  not  certain)  that  it  was  rather  more 
fo.  The  blood  of  the  oxygenated  rabbit  coagulated 
much  more  rapidly.  .  The  liver  alfo  was  of  a  much 
lefs  dark  colour  in  this  rabbit. 

The  blood  of  both  gained  its  ufual  florid  colour  on 
Handing  expofed  to  the  air. 

Experiment  2.r—Of  two  equal  and  nearly  fulU 
grown  rabbits,  one  was  kept  a  quarter  of  an  hour  in 
undiluted  oxygene  air,  prepared  as  before. 'Both  were 
thert  killed  and  opened,  as  before,  by  Mr.  Bowles. 
In  the  'oxygenated  the  following  were  the  appea'rances. 
The  veins  were  certainly  not  of  a  lighter  colour,  nor 
the  blood.  A  quantity  from  the  vena  cava  of  both  rab- 
bits was  received  in  tea-cups.  When  it  was  fpread 
thin  on  the  fides  of  the  velfel,  we  thought  the  oxyge- 
nated blood  h?d  a  purple  or  claret  colour,  which  was 
not  perceptible  in  the  other;  Mr.  Bowies  likewife 
thought  its  general  appearance  rather  darker  ;  its  coa- 
gulation, as  in  the  former  experiment,  was  morefpeedy  : 
and  the  coagulum,  as  I  thought  on  examination  af- 
terwards, was  firmer. — The  liver  was  lefs  dark. 

On  the  margin  of  the  lungs  in  the  oxygenated  rabbit, 
we  obferved  florid  fpots  in  fhape  and  fituation  like 
thofe  I  had  formerly  fecn  on  the  lungs  of  animals  long 
confined  in  oxygene  air  ;  and  which  I  take  to  be  points 
of  inflammation. 

We  obferved  figns  of  much  ftronger  irritability  in 
\hc  right  auricle  and  ventricle,  in  the  diaphragm  and 
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the  intercoflal  mufcles  of  the  oxygenated  rabbit.  They 
continued  longer  too  in  this.  But  confidering  the 
*  force  and  frequency  of  the  contra&ions,  the  quantity 
of  a&ion  would  have  been  greater  in  the  oxygenated, 
had  the  irritability  continued  five  times  as  long  in  the 
Other. 

Thefe  phaenomena  made  me  wifh  for  an  opportu- 
nity of  oxygenating  animals  of  large  fize,  as  horfes, 
and  of  drawing  blood  from  their  veins  and  arteries 
both  before  and  afterwards.  Such  a  train  of  experi- 
ments would  form  a  very  interefting  fupplementto  Mr. 
Hunter's  refearches  concerning  the  general  principles 
of  the  blood.  ( See  his  Treatife  on  the  blood,  inflamma- 
tion, and  gun-Jhot  zuoands,  p.  11 — too.)  The  fpee- 
dier  coagulation  of  the  oxygenated  venous  blood  I 
think  remarkable,  and  as  it  happened  in  three  experi- 
ments, it  probably  was  not  accidental.  The  more  vi- 
gorous aftion  of  the  oxygenated  mufcles  too  deferves 
to  be  compared  by  a  courfe  of  experiments  with  the 
tendency  of  oxygenated  blood  to  coagulate  fooner. 
Several  perfons,  of  whom  all  did  not  know  the  one 
rabbit  from  the  other,  found  the  boiled  flefh  of  the  oxy- 
genated, in  both  cafes,  more  ftringy,  harder,  and  lefs 
juicy.  The  difference  was  moft  fenfible  in  the  young 
pair.  The  greater  ftringinefs  was  apparent  on  both 
thefe  occafions  to  the  eye. 

We  obferved  that  the  rabbits  drank  repeatedly  du- 
ring their  confinement  in  oxygeneair.  The  latter  had 
been  watered  a  fhort  time  before ;  I  could  not  learn 
whether  the  former  had  or  not.  Perhaps  this  thirft 
(if  fuch  it  was)  depends  on  the  excitement  produced, 
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The  conclufion  dire&ly  deducible  fromthefe  expe- 
riments, is,  that  the  blood  parts  with  that  excels  of 
oxygene  upon  which  its  florid  colour  depends,  before 
it  gets  into  the  large  veins,  or  indeed  into  any  of  the 
vifible  veins.  The  altered  colour  of  the  folids  mews 
where  the  oxygene  remains.  But  as  we  can  never  get 
to  the  end  of  our  phyfiological  enquiries,  a  further 
problem  may  be  propofed  : — "  If  the  oxygenation  be 
"  continued  very  long,  will  not  the  folids  be  fo 
"  highly  charged  as  to  be  able  to  take  no  more  oxy- 
"  gene  from  the  arterial  blood  ?  and  will  it  not  pafs 
"  florid  into  the  veins?" — If  chis  does  not  happen, 
there  rauft  be  fome  contrivance  in  the  fyftem  to  throw 
this  principle  perpetually  from  the  folids.  Thofe  who 
do  not  think  that  oxygene  combines  with  the  blood 
during  refpiration,  have  only  to  change  th'e  terms  of 
my  conclufion.    The  facl  remains. 

VI. — Experiments  with  air,  containing  fomezvhat  more 
oxygene  than  the  atmofphere. 

In  my  letter  to  Dr.  Darwin,  I  conjecf  ured  "  that  if  . 
"  before  immerfion  divers  were  to  breathe  air  of  an 
"  higher  than  the  ordinary  flandard,  they  would  be  able 
"  to  continue  longer  underwater,"  (p.  13).  I  made  fe- 
veral  experiments  to  determine  whether  this  fuppofi- 
tion  was  juft  ;  in  each  two  animals  of  the  fame  litter 
were  employed  ;  and  as  feveral  fpe&ators  were  fome- 
times  prefent,  they  were  defired  to  fix  upon  the  weakeft 
for  oxygenation.  The  following  report  I  literally 
tranferibe  from  my  journal,  as  it  was  fettled  and  fub- 
fcribed  by  the   fpeftators  :   "  Auguft  20th,  1793. 

Kitten  C  was  placed  in  a  mixture  of  nearly  two- 
,?  thirds  oxygericair  from  manganefc,  and  one-third 
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"  atmofpheiic  air;  it  was  kept  twenty  minutes  in  the 
"  veffel,  which  was  from  time  to  time  fupplied  with 
"  oxygene  air,  fo  as  to  keep  the  air  better  than  atmo- 
"  fpheric  air;  which  was  known  by  dipping  a  candle 
"  into  it,  and  obferving  that  it  burned  with  a  b lighter 
"  flame,  At  the  expiration  of  the  twenty  minutes,  C 
"  and  D,  which  latter  had  breathed  atmofpheric  air, 
"  were  immerfed  in  Water  till  perfeft  afphyxia  came 
"  on.  At  die  mfiant  they  were  taken  out,  there  ap- 
*'  peared  in  both  a  motion  of  the  lower  jaw  ; .  C  began 
"  fenfibly  to  recover,  while  D  lay  as  dead  ;  In  a  mi- 
"  nute  and  half,  C  rofe,  and  began  to  walk  about  the 
"  room,  daggering  at  firft,  D  being,  flill  motionlefs  or 
"  nearly  fo  ;  in  this  ftate  it  continued  for  fifteen  mi- 
"  nutes,  when,  for  the  firft  time,  it  raifed  itfelf,  and 
"  immediately  afterwards  fell  on  its  fide.- 

"  Christopher  Machell. 
"  Richard  Lovell  Edgeworth. 
"  J.  Guillemard, 
"  Jas.  Sadler. 
"  Thomas  Beddoes. 
"  Kitten  D  died  the  next  day." 

Ol  many  fimilar  experiments,  it  is  fufHcient  to  ob- 
ferve,  that  the  refult  was  always  in  fome  degree  the 
fame ;  fometimes  the  unoxygenated  animal  failed  to 
recover  ;  it  was  generally  noticed  that  the  oxygenated 
fhewed  figns  of  life  under  water  the  Jongeft  ;  and  fome- 
times that  it  ftruggled  as  much  as  ever  after  its  unoxy- 
genated fellow  had  ceafed  to  move.    Thus,  in  an  ex- 
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periment  (September  28)  a  whelp,  which  had  refpired 
atmofpheric  mixed  with  one-third  of  oxygene  air  for 
thhty-four  minutes,  is  regiftered  to  have  been  as  much 
alive  as  before  immerfion  under  water,  another  puppy 
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of  the  fame  litter  unprepared^  and  immerfed  at  the 
fame  time,  having  become  motionlefs.  Thefe  fa&s 
illuftrate  the  query  concerning  divers.  To  obviate 
any  miftake  from  difference  of  conftitution,  the  expe- 
riment was  fometimes  repeated  upon  the  fame  pair  of 
animals,  one  being  oxygenated  one  day,  and  the  other 
the  next,  or  the  day  following.  The  water  in  which 
thev  were  drowned,  was  fometimes  heated  to  the  tem- 
perature of  the  body. 

But  as  unequal  quantities  of  liquid  have  been  found 
to  get  down  the  wind-pipe  of  drowning  animals,  it 
feemed  proper  to  repeat  the  experiment  in  another 
manner. — Accordingly,  of  two  greyhound  puppies  of 
the  fame  litter,  ten  days  old,  E  the  weaker  was  kept  an 
hour  and  fifty  minutes  in  a  mixture  of  two-thirds  of 
atmofpheric  air,  and  one-third  of  oxygene  air  from 
heated  manganefe.    F  was  left  as  ufual  :  Both  were 
then  immerfed  in  hydrogene  air.    F  foon  appeared 
much  agitated,  and  expreffed  much  uneafinefs.  E 
moved  very  little,  and  foon  placed  itfelf  in  the  couch- 
ant  pofture,  with  the  head '  between  the  fore-legs  and 
the  muzzle  refting  on  the  bottom  of  the.veffel.  .  In 
five  minutes,  F  was  lying  on  its  fide,  now  and  then 
breathing,  which  it  did  lefs  and  lefs  frequently  and 
more  feebly.    In  ten  minutes,  this  effort  was  fcarce 
perceptible  :  In  two  minutes  more,  it  was  not  once 
repeated.    For  the  laft  fix  out  of  the  twelve  minutes, 
E  was  fo  perfectly  ftill,  that  we  were  difpofedto  be- 
lieve it  dead  ;  and  a  perfon  prefent  faid,  "  this  expc- 
"  riment  will  turn  out  ill  for  oxygene."  During  thefe 
laft  fix  minutes,  E  had  not  infpired  at  all  ;  and  from 
the  firft,  the  refpiration  was  very  infrequent. 
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At  the  end  of  the  twelve  minutes,  both  puppies 
were  taken  out  of  the  hydrogene  air  ;  E  immediately 
cried  and  ftruggled,  F  being  quite  motionlefs.  They 
were  laid  before  a  fire  ;   E  cried,  moved,  and  foon 
walked  as  ufual ;  F  feeming  quite  dead.    In  fixteen 
minutes,  a  ftream  of  oxygene  air  was  blown  into  F's 
mouth,  but  no  fign  of  life  appeared.    The  animal  was 
afterwards  opened ;  upon  irritating  the  pericardium 
with  a  pointed  knife,  fo  as  to  prefs  upon  the  heart,  no 
movement  followed  ;  the  pericardium  being  removed, 
the  heart  began  to  contraft  fpontaneoufly  ;  a  ftream 
of  oxygene  air  being  directed  upon  the  heart,  its  ac- 
tion became  more  ftrong  and  frequent ;  the  number 
of  ftrokes  was  about  feventy  in  a  minute.  The  colour 
of  the  heart  (probably  from  the  filling  of  its  own  blood 
veffels)  changed  from  pale  to  red.    The  difference  of 
colour  in  the  tongues  of  thefe  puppies  was  ftriking, 
after  the  experiment,  even  by  candle  light,  that  of  E 
being  much  more  ruddy.    The  following  variation 
Teems  worth  tranfcribing  from  the  journal  :  Of  two 
puppies  of  the  fame  litter,  the  weaker  G  was  kept  in 
atmofpheric  air  mixed  with  one-third  oxygene,  and  H 
for  an  equal  time  in  atmofpheric  air  with  one-third 
hydrogene.    Both  were  plunged  into  tepid  water. 
H  became  motionlefs,  while  G  moved  with  force, 
cried  on  being  taken  out,  and  feemed  little  affecled. 

The  effeft  of  oxygene  air  was  very  ftriking  in  re- 
covering H.  It  began  to  move,  and  refpire  the 
moment  it  was  put  into  a  veffel  containing  this  air. 

It  was  fometimes  obferved,  that  the  movements  of 
very  young  puppies  under  water,  did  not  entirely 
ceafe  in  lefs  than  fifteen  minutes. 
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VII.  Necejity  of  oxygene  air  to  mufcular  exertion. 

The  blood  in  the  veins  is  dark;  in  the  arteries  it  is 
bright.    When  the  refpiration  is  ftraitened,  the  ar- 
terial blood  becomes  darker  ;  when  accefs  of  oxygene 
air  is  prevented,  all  the  blood  becomes  dark.  In 
drowned  and  ftrangled  perfons,  the  face,  lips,  the  fkin 
under  the  nails,  and  fome  other  parts,  are  of  a  violet  or 
dark  blue  colour.    Here  the  blood  can  receive  no 
oxygene. — There  are  a  number  of  cafes  on  record,  •/* 
where,  from  bad  conformation  of  the  heart  and  adja- 
cent great  blood  veflels,  part  of  the  blood  only  tra- 
verfed  the  lungs ;  the  reft  parted  into  the  arteries 
again  in  the  dark  difoxygenated  ftate  in  which  it  re- 
turns from  the  veins.    Such  perfons  are  always  blue 
or  livid.    They  are  extremely  feeble  ;  in  walking,  are 
fometimes  obliged  to  flop  every  third  ftep,  nor  can 
they  make  any  exertion  of  the  mufcles  without  inftant 
panting  and  wearinefs.  They  commonly  die  fuddenly; 
you  will  find  an  account  of  fuch  individuals  in  the 
Commentaries  of  the  Inflitution  at  Bologna.    Vol.  6, 
p.  64.    Philofoph.  Tranfatlions,  vol.  55,  p.  72.  Me- 
dical  Obfervations  and  Enquiries,  vol.  6,  in  my  Medical 
Cbferv.  p.  62.    Abernethy's  Surgical  EJfays,  part  2. — 
Perfons  ill  of  fea-fcurvy,  often  drop  down  dead  in 
making  a  fudden  effort,  and  from  furprize.    There  is 
reafon  to  believe,  that  either  living  in  confined  air,  or 
on  faked  food,  occalions  a  deficiency  of  oxygene  in 
the  fluids  and  folids. 

Hence,  if  a  perfon  were  to  keep  quite  ftill,  a  given 
quantity  of  air  mould  ferve  him  to  breathe  longer  than 
if  he  exerted  himfelf.  Thus  mould  any  perfons  find 
themfclves  again  in  the  fuuation  of  Mr.  Holwell  and 
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his  fellow-fufferers  in  the  Black-hole  prifon  at  Cal- 
cutta, their  beft  chance  of  furviving  would  probably 
be  to  forbear  vehement  ftruggles.  The  fever  of  the 
furvivors  appears  to  have  been  occafioned  by  the  great 
ftiraulating  power  of  frefh  air,  and  of  the  fenfations 
their  eTcape  muft  have  occafioned. 

The  following  experiments  render  probable  the  ex- 
penditure of  oxygene  in  mufcular  exertion.  They 
do  not,  however,  abfolutely  prove  this  pofition  ;  nor 
did  their  immediate  refult  appear  to  me  fo  certain  as  of 
my  other  experiments.    Of  two  half-grown  kittens  of 
the  fame  litter,  one  was  teazed  to  make  efforts  for  half 
an  hour,  and  then  put  into  an  air-tight  veffel,  in  which 
it  lived  48  minutes  ;  the  other  lived  56  m.  in  the  fame 
veffel  ;  it  would  require  more  fuch  cruel  experiments 
to  decide  whether  fpeedier  death  here  arofe  from  pre- 
vious consumption  of  oxygene  by  ftrong  mufcular 
aftion,  and  the  fubfequent  neceffity  of  a  fupply.  It 
fhould  be  obferved,  that  the  firft  animal  was  not  refpir- 
ing  more  deeply  than  the  fecond,  at  the  time  they 
were  inclofed. 

The  following  fact  is  remarkable,  and  countenances, 
but  does  not  rigoroufly  prove,  the  hypothefis.  A 
grown  cat  was  inclofed  in  an  air-tight  glafs  veffel. 
She  immediately  became  furious  to  a  degree  beyond 
what  I  ever  obferved  in  any  animal  under  experiment. 
The  violent,  agitation  continued  for  20  minutes.  In 
£  minutes  more — 25  minutes  in  all — fhe  appeared 
dead  ;  fhe  was  left  in  the  veffel  two  minutes  longer, 
and  proved  to  be  quite  dead.  A  lighted,  candle  was 
immediately  extinguifhcd  on  being  introduced  into  the 
veffel.   '  - 
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Into  the  fame  veffel  another  cat  of  the  fame  fize 
and  age  nearly,  to  which  a  fmall  glafs  of  white  wine 
hid  been  given  half  an  hour  before,  was  introduced. 
This  cat  fat  almoft  perfectly  ftill  during  the  whole 
experiment.  It  lived  47  minutes,  or  nearly  twice  as 
long  as  the  other. 

In  order  to  vary  the  experiment,  half  a  glafs  of 
merry  was  given  to  a  kitten  nearly  grown.  It  was 
immediately  put  into  the  fame  receiver ;  and  fet  to 
Jlruggle  very  violently.  It  foon  appeared  to  refpire 
with  difficulty.  -In  15  minutes  the  refpirations  were 
98  or  100  in  a  minute.  It  did  not  refpire  alter  the 
34th  minute,  and  in  2  minutes  more  was  taken  out  in- 
fenfible. 

A  fellow  kitten,  no  way  prepared,  was  placed  in  the 
fame  receiver,  and  remained  very  tranquil  for  above  a 
quarter  of  an  hour  ;  its  refpiration  was  never  fo  fre- 
quent as  that  of  the  former  ;  and  it  raifed  its  head  and 
breathed  at  the  end  of  41  minutes. 

We  have  then 

Minutes.  Minutes. 

An  haraffed  kitten  living  48I  ■m-o-  ft 

Its  fellow,  not  previoufly  harraffed ,56  j>DlReience  8. 

A  grown  cat  not  prepared,  but  furi- 

oufly  agitated,        _       _       _  25 
Another  perfectly  tranquil,  having 

drank  wine,        _        .        _  ^ 

A  large  kitten  immediately  after  ~) 

wine,  and  violent,  .  .  34  > Difference  7. 
Its  iellow  tranquil  without  wine,      4  1 J 

Inthefc  fix  experiments  the  fame  veffel,  that  is,  the 
fame  quantity  of  air,  was  ufed.    It  may  be  fold,  by  a 

v  perfon 


Differ 


rence  22. 
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perfon  unufed  to  accuracy  of  terms,  "  no  wonder  the 
moft  exhaufted  animals  fhould  perifh  fooneft."  By 
confidering  a  moment,  he  will  perceive,  that  it  is  de- 
firable  to  know  precifely  in  what  this  exhauftion 
confifts.  I  formerly  conjectured  that  oxygene  is  con- 
fumed  falter  by  an  animal  under  the  firft  operation  of 
wine  or  other  fuch  ftimulants  ;  and  Dr.  Withering 
afterwards  adduced  the  experience  of  Mr.  Spalding  in 
confirmation  of  this  conjecture.  It  is  not  fo  eafy  to 
make  the  experiment  upon  animals;  the  efforts  of  fome 
under  confinement  being  fo  much  more  violent  than 
of  others.  The  laft  experiment  was  made  with  a  view 
to  this  queftion,  but  the  two  preceding  incline  me  to 
refer  fpeedier  death  in  this  inftance  to  the  violent 
ftruggles,  rather  than  to  the  wine. 

VIII. — Another  comparative  experiment  with  an  Ani- 
mal charged  with  oxygene. 
Of  two  half-grown  rabbits  (K  and  L)  of  the  fame 
brood,  colour,  fize,  and  apparent  ftrength,  K  was  put 
into  a  large  refervoir  containing  atmofpheric  air  with 
a  little  oxygene.  After  fome  hours  it  was  taken  out, 
and  placed  for  an  hour  longer  in  a  mixture  of  nearly 
equal  parts  of  oxygene  and  atmofpheric  air.  It  did 
not  feem  to  fuffer  in  its  refpiration  ;  K.  and  L,  which 
latter  had  remained  at  large  in  the  fame  apartment, 
were  then  inclofed  in  aveffel,  and  placed  in  a  freezing 
mixture.  In  20  minutes  fome  of  the  cold  brine  was 
poured  upon  the  bottom  of  the  veffel  in  which  the 
rabbits  were  :  in  30  minutes  L  feemed  affected,  in  45 
was  fcarce  alive,  and  in  55  was  quite  lifelefs,  and  fro- 
zen ftiff.,  K  feemed  fufficiently  lively,  only  its  feet  were 
frozen  ftiff.  They  were  dipped  in  cold  water,  and  the 
animal  recovered  perfectly.  1  obferved  many  con- 
vulfions  and  much  tremor  of  the  limbs  during  reco- 
very. 
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very.  It  was  between  8  and  9  o'clock  in  the  evening 
when  the  rabbits  were  taken  out  of  the  veflel.  K,  by 
12,  had  recovered  the  ufeof  its  forelegs,  and  being  left 
not  far  from  a  dying  fire  within  the  fender,  was  found 
in  the  morning  running  about  the  room,  when  it  eat 
cabbage  leaves  freely.  It  was  kept  alive  for  a  week, 
when  the  legs  appeared  difeafed  from  too  quick  ap- 
plication of  heat  at  firft. 

The  experiment  being  repeated  without  admitting 
liquor  into  the  receiver,  the  refult  was  fimilar.  Would 
opium  and  wine  enable  an  animal  to  refift  the  freez- 
ing mixture,  as  oxygene  does  ? 

IX.— Experiments  with  oxygene  and  other  airs,  largely 
dijlnbuted  through  the  cellular fubjlancc. 

Dr.  Maxwell,  amfted  by  Dr.  Goodwyn  and  fomc 
other  friends  of  accuracy  and  genius,  forced  different 
airs  under  the  fkin  of  animals,  whence  every  perfon  in 
any  degree  acquainted  with  anatomy,  knows  they 
would  infinuate  themfelves  far  and  wide  through  the 
body,  in  confequence  of  the  free  communication  be- 
tween different  portions  of  the  cellular  fub fiance. — 

I.  44  pints  of  atmofpherical  air  were  forced  under  the 
fkin  of  a  bitch,  weighing  2olb.  the  incifion  was 
clofed  by  a  future  :  the  animal  appeared  uneafy  and 
indifpofed  for  36  hours  ;  the  puffing  did  not  begin  to 
fubfide  before  the  9th  day ;  on  the  20th,  no  air  was 
left  except  a  little  about  the  lower  part  of  the  belly. — 

II.  3  pints  of  air,  in  which  a  light  had  burned  out, 
were  forced  under  the  fkin  of  a  dog  weighing  J3I!). 
For  fome  hours  the  animal  appeared  flupid.  The  em- 
phyfemaor  puffing  feemcd  to  decreafe  during  the  3d 

C  2  day  : 
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day  ;  on  the  16th  convulfions  came  on  and  frequently 
returned  ;  on  the  20th  the  dog  died,  much  debilitated. 
In  three  other  experiments  nearly  the  fame  pheno- 
mena were  obferved.— III.  4  pints  of  oxygene  air 
were  infufed  in  the  fame  manner  into  another  dog; 
flight  uneafinefs  was  obferved  for  the  firft  hour,  and 
afterwa-ids  the  animal  appeared  exceedingly  lively 
( maxima  alacritas J.  Next  day  the  emphyfema  began 
to  leffen  ;  by  the  10th  all  the  air  was  abforbed.  In 
another  dog  of  191b.  3^  pints  of  this  air  difappeared  in 
8  days;  in  a  third  of  2  lib.  3  pints  in  8  days  ;  in  a  4th 
of  2olb.  3  pints  nearly  in  7  days.  The  2d  and  3d  were 
affected  as  the  firft  dog;  the  4th  was  in  no  way  affe&ed. 
— IV.  Carbonic  acid  air  was  infufed  into  feveral 
dogs  and  rabbits.  A  large  quantity  (as  much  as  2 
pints  in  a  dog  of  171b.)  difappeared  during  the  opera- 
tion ;  the  reft  was  gradually  abforbed  in  4 — 14  days. 
No  inconvenience  followed,  except  in  one  cafe  where 
a  pint  of  air  infufed  into  a  rabbit  3  months  old,  occa- 
fioned  uneafinefs  from  diftention  ;  but  even  here  the 
animal  eat  with  a  good  appetite  in  half  , an  hour.  The 
inflantaneous  difappearance  of  fo  much  air  in  thefe 
experiments,  was  probably  owing  to  its  combination 
with  the  moifture  in  the  cellular  fubftance. — Inflam- 
mable air  (from  metallic  folutions,  I  fuppofe)  occa- 
fioned  heavinefs  and  fhivering  in  two  dogs;  3  pints  in 
one,  2|  in  the  other.  Some  detumefcence  was  ob- 
ferved on  the  4th  day  in  both  ;  in  13  days  the  air  was 
all  gone  in  the  1  ft,  and  in  the  2d  in  9  days. — VI.  2| 
pints  of  nitrous  air  were  infufed  into  a  dog  of  a8lb. 
It  howled  as  if  in  exquifite  pain:  in  15  minutes  it  dag- 
gered as  if  drunk  ;  then  convulfions  came  on,  and  vo- 
miting with  involuntary  excretions.  In  30  minutes 
it  \aj  enfeebled  on  the  ground,  making  deep  and  labo- 
rious 
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rious  infpirations,  in  54*  it  died,  the  convulfions  con- 
tinuing to  the  laft.— The  heart  had  all  its  cavities  full, 
and  was  quite  inirritable.  The  lungs  were  ol  a  pale 
faffron  colour,  and  fhewed  no  vcflige  of  red  blood. 
Brain  in  a  natural  ftate.  In  another  experiment  \\ 
pint  of  nitrous  air  produced  the  fame  effe&s,  and  death 
in  45  minutes.  In  neither  cafe  were  the  external 
mufcles  inirritable.  Rabbits  died  juft  as  thefe  dogs, 
and  the  fmell  of  nitrous  acid  was  perceived  when  the 
lungs  were  inflated  and  left  to  collapfe.  In  this  thefis 
(Edinburgh  1787)  Dr.  Maxwell  relates  other  experi- 
ments, in  which  airs  were  thrown  into  the  blood-vef- 
fels.  By  one  (p.  22)  he  fhews  that  elaftic  fluids  -do 
not  prove  fatal  till  they  get  into  the  cavities  of  the 
heart.  But  as  thefe  latter  experiments  fuggeft  no 
conclufion  concerning  the  medicinal  power  of  elaftic 
fluids,  I  need  not  confider  them  at  prefent.  Mr. 
Achard  of  Berlin,  was  the  firft  who  publifhed  experi- 
ments with  different  airs  injecled  into  the  cellular 
membrane.  But  Mr.  Achard  is  a  writer  whom  you 
can  feldom  quote  with  confidence. 

X. — Experiments  with  hydrogene  and  other  me  pin  - 

tic  airs. 

Dr.  Prieftley,  (Exp.  on  Air,  N.  Ed.  I.  229),  fays, 
"  Inflammable  air  kills  animals  as  fuddenly  as  fixed 
"  air,  and  as  far  as  can  be  perceived,  in  the  fame 
"  manner,  throwing  them  into  convulfions,  and  there- 
"  by  occafioning  prefent  death."  Dr.  Prieftley  does 
not  fay  how  he  afcertained  the  former  part  of  thisaf- 
fcrtion,  and  I  apprehend,  it  will  be  found  erroneous, 
if  it  regard  pure  hydrogene.  Mr.  Scheele  could  make 
20  infpirations  without  inconvenience  ;  and  I  have 
feen  feveral  perfons  breathe  ftill  oftener  from  a  tube 
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through  which  a  current  of  this  air  fet,  their  noftrils 
not  being  clofed  [Letter  to  Dr.  Darwin,  p.  44).  Hence 
I  concluded  that  this  bland  air  might  with  impunity 
be  breathed  unmixed,  longer  than  any  other  mephitic 
fusu-Ss  air,  except  perhaps  azotic.  Dr.  Macdonald  of  Belfaft, 
whole  abilities  and  fkill  in  phyfiological  refearches 
muft  be  well  remembered  by  all  who  ftudied  medicine 
at  Edinburgh  ten  years  ago,  confirms  me  in  this  opinion. 
"  I  have  tried,  (he  informs  me  in  a  letter  dated  Auguft 
13,  1794),  "  hydrogen  air  in  five  pulmonary  cafes,  in 
"  two  of  which  it  had  a  very  fudden  and  a  very  fa- 
"  vourable  influence.  In  one  of  the  others  the 
"  meafles  fupervened  upon  phthifis,  and  feemed  to 
"  decreafe  the  fir  ft  difeafe. — -My  patients  fometimes 
"  refpired  hydrogen  air  for  a  minute  and  half  at  a 
"  time  ;  the  more  frequently  they  repeated  the  expe- 
"  riment,  the  more  eafy  did  it  become  ;  but  after  15  or 
"  20  infpirations  I  always  obferved  the  face  to  grow 
"  dark  and  livid.  I  am  aftonifhed  at  the  length  of 
"  time  which  man  can  breathe,  and  animals  live  in, 
"  hydrogen  air." 

Dr.  Gilby  of  Birmingham  noted  the  following  ap- 
pearances, and  immediately  afterwards  drew  out  this 
minute. 

"  Hydrogene  Air." 

~  A  moufe  immerfed  in  hydrogene  air-^from  wa- 
"  ter  and  heated  malleable  iron — continued  30  feconds 
without  fhewing  any  mark  of  diftrefs  ;  refpiration 
then  became  laborious  ;  one  minute  33  feconds 
"  from  the  time  of  immcrfion  it  infpiied  :  but  it 
"  moved  no  more,  and  when  taken  out,  proved  to  be 
"  quite  dead, 

"  Fixed, 
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"  Fixed,  or  Carbonic  acid  Air" 
"  Another  moufe,  immerfed  in  this  air,  was  inllantly 
".affe&ed  ;  and  in  15  feconds  was  completely  dead." 
A  young  wood  pigeon,  in  hydrogene  air,  ceafed  to 
gape  and  move  in  2  minutes  35  feconds.  For  10  or 
15  feconds  it  did  not  appear  incommoded.  Its  fellow, 
in  carbonic  acid  air,  ceafed  to  gape  and  move  in  43 
feconds.    It  (hewed  diftrefs  inftantly  on  iramerfion. 

Very  young  animals  do  not  drown  fo  foon  as  old. — 
Imagining,  therefore,  that  young  animals  would  afford 
a  more  fenfible  fcale  on  which  to  meafure  the  power 
of  different  mephitic  airs  toextinguifh  life,  I  made  the 
following  experiment.  A  puppy,  four  days  old,  was 
put  into  a  veffel  of  hydrogene  air  from  heated  iron 
and  water.  ■  It  ceafed  to  breathe  and  move  twenty  two 
minutes  afterwards. — Another  puppy,  of  the  fame  lit- 
ter, was  put  into  carbonic  acid  gas :  it  ceafed  to  breathe 
and  move  in  one  minute  and  an  half. — Comparative 
experiments  of  this  kind  require  repetition  ;  two  ap- 
parently fimilar  animals  may  be  tenacious  v  ot  life  in 
different  degrees,  from  caufes  not  yet  rlifcovercd  ; 
moreover,  if  immediately  before  immerfion,  one  fhould 
have  infpired,  and  the  other  expired,  this  might  oc- 
cafion  a  wrong  inference  :  nor  fhould  dependence  be 
placed  on  a  flight  difference.  By  keeping  animals, 
feemingly  equal,  in  different  unrefpirable  airs,  till  all 
appearances  of  life  in  one  or  the  other  had  ceafed; 
then  taking  the  furvivor  out,  fuffering  it  to  recover, 
and  after  Come  days  drowning  it  again  in  that  air  in 
which  its  fellow  had  pcrifhed  before,  I  hoped  to  de- 
termine this  queftion  certainly  for  the  fubje&s  of  expe- 
riment, and  by  analogy  for  all  animals  of  the  fame  clafs. 

C  4  Accord- 
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Accordingly,  three  rabbits  of  the  fame  litter,  feven 
weeks  old,  nearly  half  grown,  and  weighing  one  pound 
and  an  half  each,  were  fucceffively  immerfed  in  three 
different  kinds  of  air.  Dr.  Gilby  being  prefent  at  this 
experiment  alio,  noted  the  appearances  at  the  moment 
they  occurred. 

Experiment  I. — Rabbit  X. 

"  In  hydrogenejrom  water  and  heated  malleable  iron. 

Minutes,    Seconds,  after  immerfion. 
"  In  1  20    Moved  about,  in  appear- 

ance little  diftreffed. 

1  50    Began  to  breathe  fhort.. 

2  o    Vifibly  diftreffed. 
4            15    Much  agitated. 

7  o    Taken  out,  breathing  very 

fhort  and  thick. 
"  In  lefs  than  17  o    Completely  recovered. 

"In  40  o    fthat  is,  as  foon  as  food 

was  offered)  began  to 

eat. 
-»•<■• 

"  Experiment  II. — Rabbit  P. 

"  In  hydrocarbonate  air  from  hot  charcoal  and  water, 
twice  pajfcd  through  water. 

Minutes.  Seconds. 
"  In  o  25    Breathed  fhort,  diftreffed. 

o  35    Violently  agitated,  conti- 

nued fo  15  feconds ;  in- 
fpired  at  long  intervals 
for  fomefeconds:  fcarcc 
alive. 

"  After 
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Seconds. 
30    No  infpiration  or  move- 
ment feen. 
o    Taken  out  for  dead — did 
not  recover. 

"  Experiment  III.— -Rabbit  Q. 
««  In  carbonic  acid  air,  from  heated  chalk" 


Minutes,    Seconds,  after  immerfion. 


0 

20 

Strongly  convulfed. 

0 

35 

Gafped  at  intervals. 

0 

49 

Has  continued  gafping. 

1 

0 

Nearly  dead. 

I 

Quite  dead. 

2 

0 

Taken  out,  perfectly  ina- 

nimate,  did  not  recover. 


Experiment  IV. — Rabbit  R. 

At  the  time  of  making  thefe  experiments  I  had  not 
pure  azotic  air  at  command,  and  had  negle&ed  to  ufe 
it  when  I  had ;  the  following  obfervation  makes  it 
highly  probable,  that  this  air  is  not  more  fuddenly 
deleterious  than  hydrogene.  A  candle  having  burned 
out  in  a  veffel  full  of  atmofpheric  air  in  contaft  with 
lime  water,  a  very  fmall  kitten  (about  14  days  old) 
was  put  into  the  fame  portion  of  air  ;  after  the  death 
of  this  kitten,  which  did  not  happen  in  lefs  than  3 

hours. 


Minutes. 
Alter  1 

In  4 
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hours,  the  fellow  of  the  three  preceding  rabbits  was 
introduced  ;  the  following  were  the  appearances  : 

Minutes. 

i       Breath  fhoit — turns  round,  s 

3       In  no  great  diftrefs,  breath  fhort. 

5       The  fame. 

7       Breath  fhorter. 

io       Refpiration  apparently  more  laborious. 

12  Taken  out — very  foon  recovered — a  can- 
dle plunged  into  the  veffel  was  immediately  extin- 
guifhed. 

Experiment  V. — Rabbit  X  again, 
at  the  interval  of  feveral  days  in  hydrogene  air. 

Min.  Sec. 

 •  1   At  firft  very  tranquil. 

2  o    Snuffs  for  air  round  the  fide 

of  the  veffel. 

4  o    Reclined  almoft  on  its  fide. 

§  go  Breathes  thick — very  weak. 

6  io  Taken  out,  breathing  thick. 

7  io  Could  fit. 

8  o    Could  move,  tho'  ftill  weak. 

9  30  As  ufual. 

Experiment  VI.— Rabbit  X  athird  time.  ■ 

At  the  interval  of  two  days — recent  hydro  carbonate,  pre- 
pared xdithout  fuperjluous  Jlcam. 

    Diflreffed  the  moment  of 

immerfion. 

Min. 
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Min.  Sec. 
o  20  Scratched  the   vcflel  furi- 

oufly. 

o  25  Fell  on  its  fide, 

o  25  Motionlefs  and  infenfible — 

taken  out. 

    Lav  as   dead  forae  time ; 

finally  recovered. 

Another  rabbit  of  the  fame  brood,  (before  immerfion 
in  water,  vifibly  much  affe&ed  with  fear)  flruggled 
with  flrength  for  a  minute  and  an  half.  At  the  end 
of  two  minutes,  forty  feconds,  it  moved  ;  in  three  mi- 
nutes was  taken  out,  but  did  not  recover. 

Should  thefe  experiments  he  repeated  by  a  perfon, 
careful  to  procure  his  elaltic  fluids  free  from  offenfive 
acid  fumes,  the  diflinftnefs  of  the  phenomena  I  ob- 
ferved,  perfuades  me  that  their  general  refult  will  be 
confirmed.  Of  fome  readers,  whom  the  importance 
of  the  fubjecl:  may  lead  to  take  up  this  pamphlet,  the 
curiofity  will,  I  fear,  be  repreffed  by  feftfations,  aru 
fing  from  the  idea  of  pain  endured  by  the  animals.  In 
a  few  cafes,  the  torture  which  was  infli£Tcd 'was  ex- 
ceedingly repugnant  to  my  own  feelings;  and  for  this 
reafon,  I  have  left  oncferies  of  experiments  ($ECT.vii.) 
more  incompleat  than  I  could  eafily  have  rendered  it. 
Againft  drowning,  an  imputation  of  cruelty  will  hardly 
lie  :  Animals,  deftined  to  this  death,  may  juft  as  well 
drown  for  the  inftruftion  of  the  phyfician.  Befides, 
did  not  accuflomed  atis  of  outrage  and  injuflice  daily 
pals  uncenfured,  I  know  not  how  he  who  feeds  upon 
the  flefh  of  a  flaughici  cd. animal  can  confiflently  con- 
demn 
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demn  investigations,  ferioufly  tending  to  reftore  orpre- 
ferve  health,  though  conduced  at  the  expence  of  the 
life  and  eafe  of  animals,  unable  to  refill  the  power  of 
man.  I  wifh,  with  all  my  heart,  I  could  prove  that 
morofe  writer  in  the  wrong,  who  has  called  the  Earth 
A  vast  field  of  battle,  where  creature,  for 
preservation,  preys  upon  creature,  or  tortures  its  fellow 
in  purfuit  of  pleafure. 

Two  kittens  immerfed,  one  in  carbonic  acid,  the 
other  in  hydrogene  air,  afforded  a  fimilar  refu.lt  ;  that 
is,  the  carbonic  acid  appeared  full  three  times  as  dele- 
terious as  hydrogene. 

Finally,  to  render  the  difference  again  more  diftincl, 
two  equal  quantities  of  atmolpheric,  were  fucceffively 
mixed  with  an  equal  bulk  of  carbonic  acid,  and  of  hy- 
drogene, air.  A  rabbit  (S)  being  put  into  the  mixture 
of  atmofpheric  and  carbonic  acid  air  ;  the  following 
obfervations  were  made. 


Minutes. 

2 

Appeared  weak. 

4 

Has  been  couchant  for  2  minutes. 

6 

Very  Mi. 

n 

Refpiration  more  laborious. 

26 

Extremely  weak  ;  feems  ready  to  fall 

on  one  fide  ;  fcarce  alive. 

43 

Quite  dead. — After  the  2d  minute  it  ne- 

ver  rofe — death  very  lingering. 


A  fellow  rabbit,  T,  in  atmofpheric  and  hydrogene 
air,  feemed  much  lefs  diflreffed  at  firft  ;  rubbed  its 

fore-feet  after  it  had  continued  in  the  veffel  40  mi- 
nutes. 
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nutes,  and  performed  feveral  other  aftions ;  much  of 
the  time  it  fat,  that  is,  it  continued  ere£t  before. 
Even  at  the  laft,  no  diftrefs,  except  quick  refpiration, 
was  obfervable. 

In  48  minutes  it  was  taken  out ;  it  now  flood  firm  ; 
and  though  unwilling  to  move  ;  was  capable,  when 
urged  forward,  of  advancing,  without  flaggering,  or 
any  fign  of  great  debility.  In  appearance  it  had  fuf- 
fered  lefs  in  48  than  its  fellow  in  15  minutes. 

XI. — How  hydro  carbonate  air  affetls  venous  blood. 

Two  fowls  were  flrangled  and  a  rabbit  was  drowned 
while  their  fellows  were  immerfed  in  hydrocarbonate 
air.  "In  all  thefe  laft  the  veins  appeared  of  a  brightifh 
red  colour  !  the  liver  and  heart  (which  was  perfectly 
irritable)  were  alfo  of  a  bright  colour.  In  the  others 
the  liver  was  dark  as  ufual;  and  the  heart  pale.  In  the 
hydrocarbonated  rabbit  the  flefh  was  univerfally  of  a' 
light  lively  red.  The  blood  from  the  vena  cava  had 
the  fame  brightnefs;  it  coagulated  about  as  foon  as  the 
livid  blood  of  the  flrangled  fowls  and  drowned  rabbit. 
The  boiled  flefh  of  all  the  fowls  had  much  the  fame 
tafte  and  toughnefs.  The  mufcles  of  the  lower  extre- 
mities of  the  hydrocarbonated  fowls  were  of  a  lively 
red.  The  boiled  flefh  of  the  h.  rabbit  had  a  pink  hue. — 
Of  two  equal  fowls  one  was  put  into  hydrocarbonate 
and  one  into  carbonic  acid  air  ;  the  former  was  ruddy 
throughout,  as  was  well  feen  in  the  heart  cut  acrofs. 
In  the  fowl  put  into  c.  acid  air  nothing  of  this  bright 
red  colour  appeared.  The  liver  I  thought  paler  than  in 
flrangled  fowls  :  but  I  had  not  one  at  hand  for  imme- 
diate comparifon.  Of  this  lafl  h.  fowl  the  wings  and 
breaft  were  brown,  and  the  thighs  reddiflj. 
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XII. — UeJleBions  on  the  preceding facls. 

The  attentive  reader  mull  have  feen,even  in  the  refult 
of  thefe  fimple  extemporaneous  experiments,  indubita- 
ble proofs  of  the  power  of  factitious  airs  vanoufly  to  af- 
fect the  living  frame.  It  appears  that  oxygene  air,  when 
infpired  pure,  or  nearly  fo,  increafes  the  motions  fo  as 
to  produce  dangerous  or  mortal  inflammation  ;  that 
by  reddening  the  blood,  it  brightens  the  colour  of  the 
folid  parts  ;  even  that  of  the  liver,  which  anatomy 
fhews  to  be  the  leafb  likely  of  all  the  folids  to  be  affec- 
ted by  any  change  of  the  arterial  blood  :  that  it  renders 
animals  lefs  capable  of  being  drowned  or  deftroyed  by 
cold  ;  that  it  is  expended  in  mufcular  motion,  fince 
animals  that  have  exerted  themfelves  violently,  imme- 
diately before  confinement  in  a  given  quantity  of  at- 
mofpheric  air,  or  during  confinement,  fooneft  exhaufl 
it  of  oxygene  ;  and  that,  when  it  is  blown  into  dogs,  in 
the  manner  veal  is  blown  up  by  butchers,  it  produces  a 
remarkable  degree  of  vivacity.    Thefe  facts,  compa- 
red with  fome  of  the  obfervations,  which  will  be  given 
in  the  next  paragraph,  will  prove  of  ufe  in  directing 
us  how  to  apply  this  air  properly  as  a  remedy  ;  efpe- 
cially  as  they  will  appear  to  have  been  confirmed  fince 
their  firft  publication  by  obfervations  on  the  lick. 

Between  unrefpirable  airs,  there  feems  a  remarkable 
difference  in  their  power  to  produce  infenfibility  and 
death.  Hydrogene  appears  the  leaft  noxious,  both 
when  infpired  alone,  or  mixed  with  atmofpheric  air. 
Azote  probably  differs  little  from  hydrogene.  Hydro- 
carbonate  feems  extremely  deleterious  ;  Mr.  Watt 
gives  evidence  of  this  in  the  human  fpecies.  I 
can  add  a  fimilar  obfervation.    A  perfdn  in  con- 
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firmed  confumptlon  breathed  a  quantity  of  hydrocar- 
bonate,  mixed  with  4  times  its  bulk  of  atmofpheric  air; 
he  became  very  fick,  or  rather  vertiginous  ;  the  pulfe 
\^s  much  quickened,  and  the  extremities  became  very  w/* 
cold.  The  patient  finding  an  abatement  of  pain  in  his 
fide,  and  of  dyfpnoea,  returned  for  another  dofe.  The 
operator,  a  chemifl  of  great  fkill,  thinking  the  former 
dofe  too  flrong,  mixed  50  c.  inches  of  hydrocarbonate 
with  600  of  atmofpheric  air.  This  was  refpired  with- 
out any  fenfible  effecl.  In  a  quarter  of  an  hour,  100 
c.  i.  of  hydrocarbonate  were  mixed  with  600  of  atmo- 
fpheric air.  The  patient  breathed  at  twice  about  two- 
thirds  of  this  mixture,  when  he  was  defired  to  defift. 
Soon  afterwards  he  became  vertiginous  and  nearly 
infenfible,  his  pulfe  at  one  period  being  nearly  imper- 
ceptible ;  the  fphin&er  of  the  bladder  was  relaxed  ; 
after  his  recovery,  he  was  again  very  cold — "  intenfely 
cold  to  his  own  feelings"  was  his  expreflion — as  well 
as  to  the  touch.  After  getting  into  his  carriage,  he 
fainted  ;  and  his  pulfe  for  feveral  hours  continued 
quicker  and  weaker  than  before.  The  operator  hav- 
ing  obferved,  that  when  much  water  is  added  to  red- 
hot  charcoal,  carbonic  acid  air  is  copioufly  produced, 
in  the  preparation  of  this  laft  portion  of  air,  had  added 
fo  little  water,  that  no  fuperfluous  fleam  at  all  came 
over  ;  hence  it  was  as  pure  as  can  be  made  :  being 
alfo  newly  prepared,  it  retained  all  the  charcoal  it  had 
carried  up  ;  of  which  it  is  well  known  to  depofit  part 
on  ftanding.  This  might  lead  to  conjcclure,  that  the 
greater  deleterious  power  ot  heavy  inflammable  air 
from  water  and  hot  charcoal  (hydrocarbonate)  com- 
pared with  that  of  light  inflammable  air,  depends  on 
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the  facility  of  its  combination,  or  at  Ieaft  of  the  char- 
coal it  contains  with  the  oxygene  of  the  blood  ;  in  con- 
fequence  of  which,  it  fpeedily  difarms  the  fyftem  of  its 
moving  principle.  This  opinion  feems  countenanced 
by  the  eflfeft  of  nitrous  air,  which  more  quickly  de- 
ftroys  life  than  any  of  thofe  above-mentioned,  and 
which  is  well-known  very  readily  to  combine  with 
oxygene.  Death,  in  this  cafe,  might  be  more  inftanta- 
neous,  from  the  inflantaneous  production  of  an  highly 
corrofive  acid  (nitrous  acid)  and  its  application  to  the 
whole  furface  of  the  lungs.  But  for  the  rapid  effect 
of  carbonic  acid  air,  and  the  appearances  in  XI  I  can 
affign  no  plaufible  reafon  ;  nor  does  the  above  hypo- 
thefis  fuit  the  fafts  in  XI ;  which  with  thofe  in  X  refute 
thofe  eminent  philofophers,  who  have  of  late  fuppofed 
that  water  and  feveral  bland  unrefpiiable  airsoccafion 
death,  fimply  by  exclufion  of  the  oxygene  of  the  atmo- 
fphere.  Their  action  is  certainlyunequal;  andlprefume, 
recovery  from  afphyxia  in  water  (when  but  little  goes 
down  the  wind-pipe),  hydrogene  air,  azote,  or  from 
ftrangulation  (where  no  material  organic  injury  is  pro- 
duced), will  be  much  more  eafy  than  from  afphyxia, 
occafioned  by  other  unrefpirable  mediums. 

Experiments  to  difcover  the  effects  of  the  long  con- 
tinued aftion  of  aeri-form  fubftances,  would  be  much 
more  curious  than  fuch  as  I  have  made.  They  would 
thus,  in  all  probability,  more  deeply  and  permanently 
affect  the  living  fyftem.  If,  forinftance,  an  animal 
were  kept  in  an  atmofphere  containing  —  o  —  of  oxy- 
gene or  ftill  lefs,  it  would  perhaps  be  affected  by  the 
fea-fcurvy.  The  mufcular  fibres,  at  leaft,  and  the  folids 
in  general  would  in  all  probability  be  found  weak, 
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tender,  or  eafy  to  be  torn.  Again,  if  three  equal  grow- 
ing aicimals  were  kept,  one  in  the  atmofphere,  the 
other  in  air  of  an  higher,  the  third  of  a  lower,  ftandard, 
and  in  all  other  refpefts  treated  alike  ;  fome  confider- 
able  difference  would  perhaps  be  obferved  in  their 
growth  and  vigour. — By  frequent  immerfion  in  water, 
the  affociation  between  the  movements  of  the  heart 
and  lungs  might  perhaps  be  diffolved  ;  and  art 
animal  be  inured  to  live  commodioufly  for  any  time 
under  water.  If  fome  plan,  fimilar  to  that  which  I  have 
ventured  to  propofe,  mould  be  executed,  fuch  pro- 
cefles  of  inveftigation  ought  to  be  carried  on  in  the 
ftiftitution. 

XIII. — Some  effetls  of  the  infpiration  of  hydro  gene,  to  elu- 
cidate the  refult  of  the  foregoing  experiments. 

"When  an  animal  is  immerfed  in  water,  his  pulfe  be- 
"  comes  weak  and  frequent,  he  feels'  an  anxiety  about  his 
"  breaft,  and  ftruggles  to  relieve  it  :  in  thefe  ftruggles, 
"  he  rifes  towards  the  furface  of  the  water,  and  throws 
"  out  a  quantity  of  air  from  his  lungs.  After  this, 
"  his  anxiety  increafes,  his  pulfe  becomes  weaker  ;  the 
"  ftruggles  are  renewed  with  more  violence  ;  he  rifes 
"  towards  the  furface  again  ;  throws  out  more  air  from 
"  his  lungs,  and  makes  feveral  efforts  to  infpire  ;  and 
14  in  fome  of  thefe  efforts,  a  quantity  of  water  com- 
"  monly  paffes  into  his  mouth  ;  his  fkin  then  becomes 
"  blue,  particularly  about  the  face  and  lips  ;  his  puljt 
44  gradually  ceafes  ;  the fphinclers  are  relaxed  ;  he  falls 
down  without  fenfation,  and  without  motion."  ( Dr. 
Goodwyn,  I.  c.  pp  3,  4.J  This  defcription  of  drowning 
in  water  applies,  as  far  as  the  circumftances  admit  of 
comparifon,  to  the  effefts  occafioned  by  the  refpiration 
of  pure  hydrogene.    I  have  remarked  them  in  a  num- 
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ber  of  healthy  perfons,  who  were  curious  to. try  how- 
long  they,  could  breathe  this  air.  The  frequency  and 
debility  of  pulfe,  bluenefs  of  the  lips  and  coloured  parts 
of  the  fkin,  were  always  obfervable  in  a  minute,  or  a 
minute  and  an:  half.  Betides,  dizzinefs  was  felt,  and 
the  eyes  have  grown  dim  ;  in  animals,  the  tranfparent 
cornea  has  appeared  funk  and  fhrivelled.  Several  in- 
dividuals agree  in  defcribing  the  incipient  infenfibihty 
as  highly  agreeable.  One  confumptive  perfon  loved 
to  indulge  in  it ;  tor  thispurpofe,  contrary  to  my  judg- 
ment, he  ufqd  to  infpire  a  cubic  foot  of  hydrogene  at 
a  time.  This  quantity  moil  commonly  produced  little 
change  in  his  feelings.  Sometimes  it  brought  on  al- 
moft  compleat  afphyxia.  During  this  procefs,  I  have 
felt  the  pulfe  nearly  obliterated.  Afterwards,  as  he 
recovered,  it  was  fenfibly  fuller,  and  flronger  than  be- 
fore the  infpiration.  This  h£t  belongs  to  a  general 
principle  now  beginning  to  be  underflood  ;  when  the 
ordinary  powers  have  been,  for  a. certain  time,  with- 
held from  the  body,  they  aft  with  greater  effect,  as 
holding  the  fingers  to  the  fire  after  handling  •  tnow, 
occafions  fevere  aching.  For  this  reafon,  whenever 
air.  with  lefs  oxygene  is  to  be  infpired,  it  would  feem 
more  advantageous  to  employ  for  a  long  time  an  at- 
mofphere  little  reduced,  than  one  fo  low  that  it  can 
only  be  breathed  for  a  fhprt  time. 

An  obferv'ation  the  patient  jufl  mentioned  made 

upon  hlmfelf,  feems  to  thew  the  neceffity  of.  oxygene 
•  to  mufcular  action.  Judging  from  his  feelings,  that 
he  was  perfectly  recruited  after  his  dofe  of  pure  hy- 
drogene, he  has  rifen  from  his  fopha  with  an  intention 
to  walk  about  his  apartment,  but  has  been  furprifed  on 
rifing,  to  find  himfelf  incapable  of  advancing  three 
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ileps,  till  he  had  retted  fome  time  longer.  In  this  cafe, 
was  not  the  ftore  of  loofefy  combined  oxygene,  laid  in 
before,  expended  during  the  infpiration  of  the  hydro- 
gene,  by  thofe  motions  which  are  perpetually  going 
on  in  the  fyftem  ?  Did  it  not  require  fome  time  to  re- 
place the  necelTary  portion  in  the  mufcles,  remote 
from  the  heart  and  lungs  ? 

XIV —Some  particulars  relative  to  oxygene  J 'upplemen- 
tal  to  the  preceding  experiments. 
The  celebrated  Dr.  Ingenhoufz  in  a  letter  dated 
Auguft  4th,  1 794,  mentions  to  me  a  very  curious  ex- 
periment, "  which,"  fays  he,  "  if  it  be  a  real  fa&, 
"  throws  a  great  deal  of  light  upon  your  fyftem  ;  it  is 
"  this  : — Blifter  your  finger,  fo  as  to  lay  bare  the  na- 
"  ked  and  fenfible  Ikin.  The  contact  of  air  will  pro- 
"  duce  pain  :  put  your  finger  into  vital  air,  and  this 
"  will  give  more  pain  ;  introduce  it  into  fixed  or  azo- 
"  tic  air,  and  the  pain  will  diminifh  or  ceafe.."  Dr. 
Webfler,  he  adds,  was  informed  of  thefe  circumff  an- 
ces,  by  a  Frenchman,  whofe  name  does  not  appear  ; 
I  had  often  heard  them  indiftinftly  related  ;  and  it  is 
rather  furprifing  that  the  fa£l  has  not  been  afcertaincd. 
Much  of  the  art  of  modern  furgery  confifts  in  keeping 
the  air  from  wounds  and  fome  kinds  of  ulcers  :  and 
this  faft,  if  the  account  be  true,  pretty  decifively  mews 
which  ingredient  of  the  atmofphere  is  injurious. 

I  applied  a  blifter  an  inch  long,  and  half  an  inch 
broad,  to  the  back  of  the  third  finger  of  the  left  hand. 
When  the  pain  from  the  acYion  of  the  cantharides  had 
entirely  ceafed,  I  cut  away  the  fcarf-fkin  of  the  vefica- 
tion  ;  and  was  fenfible,  the  moment  the  air  was  admit- 
ted, of  a  fharp  fmarting  pain.    This  did  not  continue 
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fo  fevere  ;  but  the  expofed  true  fkin  fenfibly  fmarted. 
Upon  tying  the  neck  ot  a  bladder,  containing  carbonic 
acid  air  from  heated  chalk,  round  the  root  of  the  fin- 
ger, the  pain  very  foon  fubfided.  While  I  kept  my 
finger  in  carbonic  acid  air,  which  was  near  half  an 
hour,  I  fhould  not  have  known  it  had  received  any 
injury.  On  taking  it  out,  the  furface  had  a  whitifb. 
appearance — Was  this  from  the  beginning  of  the  for- 
mation of  epidermis  ? — In  the  air — the  experiment 
was  made  in  a  warm  temperature — the  fmarting  re- 
turned ;  in  an  hour  the  expofed  fkin  was  painful  and 
looked  angry,  as  the  expreffion  is  :  I  again  enclofed  it 
in  carbonic  acid  air  ;  in  fix  minutes  I  felt  no  more  pain. 
After  feveral  hours  I  again  removed  the  bladder,  and 
foon  felt  the  fmarting  return. 

During  the  hour  after  my  finger  had  been  for  the 
firft  time  taken  out  of  the  bladder,  I  had  introduced  it 
into  a  phial  of  oxygene  air,  for  a  few  minutes,  but  was 
not  fenfible  of  increafe  of  pain  ;  nor  can  I  fay  that  the 
rednefs  and  angry  appearance  was  owing  to  this  cir- 
cumftance. 

The  following  experiments  were  made  on  three 
different  perfons : — l.  The  raifed  epidermis  of  a 
bliftered  finger,  after  all  aftion  of  the  cantharides  had 
ceafed,  was  cut  away  in  carbonic  acid  air.  No  pain 
was  felt.  The  atmofpheric  air  flowly  mixed  with  the 
other  in  the  glafs  cylinder,  as  I  found  by  the  dull 
.manner  in  which  a  candle  after  fome  minutes  burned 
in  it ;  and  now  fome  flight  pain  was  felt.  The  finger- 
being  put  into  oxygene  air,  a  fmarting  came  on,  and 
lafted  20  minutes  ;  but  then  became  lefs.  The  finger 
was  next  put  into  air  containing  alkaline  fumes;  and 
the  pain  was  much  feverer  than  ever.— 2.  A  fecond 
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blifter  being  opened  in  the  air,  fmarting  pain  came  on. 
In  a  bladder  of  fixed  air  it  foon  went  off.— 3.  The  epi- 
dermis was  cutofftrom  a  blifteron  my  own  finger,  which 
I  inftantly  plunged  into  oxygene  air;  it  felt  as  when 
fait  is  fprinkled  on  a  cut:  and  the  pain  was,  I  am  pretty 
fure,  more  fevere  than  when  my  former  blifter  was 
opened  in  the  atmofphere.  In  carbonic  acid  air  the 
pain  in  two  minutes  quite  fubfided,  and  returned  when 
I  expofed  the  bare  (kin  to  the  atmofphere. 

At  Oxford,  in  1790,  I  had  propofed  to  a  diftrefled 
negro,  to  try  to  whiten  part  of  his  (kin  with  oxygena- 
ted marine  acid  air.  He  was  to  exhibit  the  appearance, 
if  it  fhould  be  curious,  for  the  relief  of  his  family. 
His  arm  was  introduced  into  a  large  jar  full  of  this  air, 
and  the  back  of  his  fingers  lay  in  fome  water  impreg- 
nated with  it  at  the  bottom  of  the  veflel.  It  was  per- 
ceived that  he  had  ulcerations  from  the  itch  between  ' 
his  fingers  ;  and  this  made  me  very  cautious  about  the 
experiments.  In  12  minutes  he  complained  of  fevere 
pain  from  the  ulcers,  and  the  arm  was  withdrawn.  The 
back  of  his  fingers  had  acquired  an  appearance  as  if 
white  lead  paint  had  been  laid  upon  them,  but  this  did 
not  prove  permanent.  A  lock  of  his  hair  was  whi- 
tened by  this  acid. — Next  day  the  ulcers  became  ex- 
tremely painful,  and  the  hand  fwelled  from  the  inflam- 
mation ;  this  deterred  him  from  a  continuance  of  the 
experiment  after  he  was  cured  of  his  complaint.  You 
cannot  fafely  impute  the  effecl  of  this  powerfully  fti- 
mulating  acid  to  its  oxygene  alone. 

But  the  faft  Hated  by  Dr.  Ingenhoufz  is  very  agree- 
able to  the  common  phaenomena  prefentedby  wounds. 
Moreover,  I  have  lately  feen  cancerous  patients  treaied 
by  the  application  of  unrefpirablc  air,  with  the  molt 
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aftonifhing  fuccefs.  In  mentioning  to  Dr.  Black  the 
introdu&ion  of  factitious  airs  into  the  Bath  hofpital, 
as  a  fource  of  hope,  I  did  not  fo  foon  expect  an  event 
which  ages  and  nations  have  defired  in  vain.  Obfer- 
vations,  extremely  analogous  to  the  experiments  juil 
related,  were  there  made  during  the  courfe'  of  the  treat- 
ment. See  Dr.  Ewart's  pamphlet.  Should  it  be 
invidioufly  obferved  by  any  reader  of  his  narrative, 
that  fomething  fimilar  had  been  tried  before,  it  may  be 
truly  replied,  that  thefe  trials  were  rather  difcourage- 
ments  to  the  new  application  of  elaftic  fluids  ;  and  that 
failure  in  former  inftances  enhances  the  merit  of  the 
recent  method.  Mr.  Magellan's  cafe  feems  never  to 
have  been  much  known  in  England. 

It  feems  not  improbable,  that  on  certain  ill-condi- 
tioned ulcers,  oxygene  externally  applied  has  a  faluta- 
ry  effect,  by  occafioning  greater  action,  both  of  the 
veffels  which  throw  out  the  copious  thin  difcharge. 
and  of  the  abforbents.  Many  fubffances,  ufually  ap- 
plied to  fuch  ulcers  with  fuccefs,  as  metallic  falts,. 
contain  much  oxygene,  and  fome  are  moft  highly 
charged  with  this  principle,  as  the  red  oxyds  of  metals. 
The  following  intelligence,  if  authentic,  adds  confir- 
mation to  this  opinion,  and  may  prove  ufeful.  A  few 
months  ago,  I  was  flruck  with  the  frequency  of  fcro- 
phulous  tumours  among  the  poor  of  the  county  of 
Longford,  in  Ireland.  Suppofing  that  neceflity  might 
have  occafioned  the  trial  of  many  methods  of  cure,  I 
enquired  whether  the  people  there  had  not  fome  pe- 
culiar domellic  practices  in  fuch  complaints.  A  phy- 
fician  referred  me  to  a  fimple  but  very  reputable  old 
farmer,  as  remarkably  fuccefsful  in  fcrophulous  fores- 
With  tlm  perfon  I  had  an  interview.  In  his  practice, 
he  had  no  view  to  gain  ;  and  that,  in  his  principles,  he 
had  nothing  of  empirical  impoflurc,  he  convinced  me, 

by 
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by  at  once  difclofmg  his  whole  fecret.    He  had  h,im- 
felf,  many  years  ago,  an  ulceration  of  the  fubmaxillary 
glands  :  This,  after  various  unfuccefsful  applications, 
was  healed  by  a  runic  practitioner  like  himfelf.  He 
obtained  a  knowledge  of  the  remedy,  by  which,  dur- 
ing a  long  life,  he  allured  me  he  had  himfeli  healed 
many  fuch  ulcers  of  the  glands  about  the  jaws.  He 
was  fo  little  fpeculative,  as  never  to  have  attemptedv 
the  cure  of  an  obftinate  fore  in  any  other  feat.  That 
he  might  effectually  inftruct  me,  he  brought  fpecimens 
of  his  fimples.    They  were  the  leaves  and  ftalks  of 
wood-forrel  (oxalis  acetojellaj,  and  the  root  of  mea- 
dow-hveei  ffpiraea  ulmariaj..   The  forrel  he  prepares 
by  wrapping  it  in  a  cabbage  leaf,  and  macerating  it  by 
itsown juices  in  warm  peat  afhes.    This  pulp  is  ap- 
plied as  a  poultice  to  the  ulcer,  and  left  24  hours  ; 
the  application  of  forrel  is  four  times  repeated  ;  then 
the  roots  of  the  meadow  fweet,  bruifed  and  mixed 
with  the  four  head  or  efflorefcence  that  appears  on 
butter-milk,  left  in  the  "churn,  are  ufed  in  the  fame 
manner  till  the  fore  heals,  which  I  was  told  always 
fpeedily  happens ;  often  in  two  or  three  weeks. 

The  following  extract  of  a  letter  from  Mr.  Edge-  , 
worth  of  Edgeworthftown,  contains  fome  fupplemen- 
tary  information,  and  will  probably  add  To  much  to  the 
credit  of  my  information,  as  to  obtain  a  trial  for  the 
remedy. 

"  I  have  learned  from  Mr.  Mills,  that  when  he  was 
about  eight  and  twenty,  he  had  two  large  fcrophulous 
fwellings  in  his  neck,  one  under  each  ear,  near  the 
jaw  ;  the  marks  they  had  left  he  fhewed  me.  He  was 
attended  by  a  furgcon  in  the  neighbourhood  for  fome 
weeks,  without  receiving  any  benefit.    A  farmer,  with 
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whom  he  was  acquainted,  recommended  the  applica- 
tion he  mentioned  to  you,  by  which  he  was  com- 
pletely cured.  The  man  told  him  the  names  and 
quantities  of  the  feveral  ingredients,  when  he  applied 
them,  but  did  not  till  fome  years  afterwards  (when  he 
/was  leaving  this  country  for  America)  apprize  him  that 
the  myjitry  of  the  cure  (this  was  his  expreflion)  de- 
pends entirely  upon  the  foirel.  This  perfon  had  pre- 
dicted to  Mills,  that  one  of  the  fores,  which  had  been 
lanced,  would  not  heal  fo  foon  as  that  which  had  fup- 
purated  of  itfelf ;  and  he  found  this  to  be  true.  Whilft 
he  had  fcrophulous  fwellings,  he  was  weak  and  un- 
healthy ;  from  the  time  the  wounds  were  healed,  he 
has  been  ftrong  and  a&ive ;  he  is  now  eighty  ;  and 
whilft  he  was  relating  thefe  circumftances  to  me  this 
evening,  he  kept  pace  with  my  horfe  up  hill  for  half 
a  mile,  without  any  apparent  effort.  I  mention  this, 
becaufe  it  is  a  common  opinion  (I  fuppofe  a  vulgar 
error)  that  healing  fuch  fores  is  prejudicial  to  the  ge- 
neral health.  He  has  applied  this  remedy  to  upwards 
of  an  hundred  different  perfons,  every  one  of  whom 
have  been  cured. — Seven  years  ago  I  remember 
having  feen  his  fon,  who  rents  a  confiderable  farm  Irom 
me,  with  an  enormous  fcrophulous  fwelling  on  his 
neck  ;  he  was  in  great  pain,  was  weak,  and  emaciated  ; 
he  was  too  impatient  to  wait  for  a  fuppuration  of  the 
fwelling,  and  would  have  the  plaifter  applied  to  it 
whilft  it  was  unbroken  :  the  cure  was  protrafted,  but  it 
was  effeftual ;  he  has  had  no  return  of  the  complaint; 
a  flight  inequality  of  furface  ft  ill  remains  on  his  neck; 
Mr.  Mills  has  communicated  his  recipe  to  feveral,  and 
in  particular  to  a  very  intelligent  perfon  in  this  neigh- 
i-ourhood,  who  has  employed  it  with  unfailing  fuccefs. 
All  the  patients  complain  of  the  feverity  of  the  appli- 
cation ; 
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cation ;  and  in  every  ulcer  to  which  it  is  applied,  there 
takes  place  a  remarkable  change  from  a  dead  pale  to  a 
bright  fcarlet  colour."    July  17,  1794. 

This  change  of  colour  indicates  communicationof 
oxygene,  which  perhaps  the  oxalic  acid  of  the  forrel 
contains  in  fuch  a  ftate  of  combination  as  eafily  to  part 
with  a  portion.  Now  Dr.  Darwin,  in  his  Zoonomia, 
attributes  fcrophulous  fwellingsof  the  glands  to  inirra- 
tibility,  which,. as  I  have  conje&ured,  may  arife  from 
a  certain  deficiency  of  oxygene.  Thefe  principles 
would  fupply  an  obvious  theory,  were  we  but  certain 
of  our  fafts.  If  however,  as  the  preceding  account 
implies,  forrel  produces  detumefcence  of  the  glands 
before  fuppuration,  its  application  will  be,  I  fuppofe, 
a  more  eligible  praftice  than  any  now  in  ufe.  Wri- 
ters in  the  Materia  Medica  may  have  applied  deoh- 
Jlruent — their  word  oi  courfe — to  this  plant,  but  I 
remember  no  particular  commemoration  ot  its  virtue 
in  fcrophula.  Murray,  a  compiler  of  extenfive  read- 
ing, has  nothing  to  this  purpofe. — [Apparat.  MedU 
cam.  III.  492-9). 

XV. — Of  the  preparation  of  atmofpheres  of  different 

flandards. 

Perfpicuity  in  the  dire&ions,  which  cannot  for  all 
readers  be  attained  in  reafonings,  being  a  principal 
objeft  in  the  prefent  pamphlet,  it  may  be  ufeful,  be- 
fore I  proceed,  to  exhibit  a  view  of  thofe  mixtures 
which  furnifh  atmofpheres  of  an  higher  or  lower  fland- 
ard,  than  the  common  air.  By  an  higher flandard,  I 
mean  more  than  28  parts  of  oxygene  in  100  ;  by  a 
lower  flandard,  lefs.    For  the  fake  of  brevity,  we  mi^ht 
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fay,  air  of  tin  Jlandard  of  thirty -fix,  inftead  ol  "air 
containing  thirty-fix  parts  of  oxygene  in  an  hundred 
parts." 

Mr.  Watt's  hydraulic  bellows  furnifh  the  means  of 
throwing  any  proportions  you  pleafe  of  the  different 
airs  into  the  common  refervoir.  I  have  found  a  fmall 
fpare  hydraulic  bellows — of  the  contents  of  a  gallon 
for  inftance — highly  ufeful  in  adjufting  the  proportion 
of  atmofpheric  air.  It  may  be  larger  ;  but  when  final], 
it  is  very  handy.  The  effe£f.,  as  far  as  can  be  ever 
ufeful  in  pra&ice,  is  fhewn  in  the  following  tables  : 

Change  of  the  Jlandard  of  atmofpheric  air,  by  addition 

of  other  airs. 

The  ftandard  of  atmofpheric  air  being  28  oxygene, 
72  azote,  it  is  altered  in  this  manner,  by  the  addition 
of  fucceffive  equal  parts  of  atmofpheric  to  one  of  oxy- 
gene :  Small  fra&ions  are  negle&ed. 


Oxygene. 

Azotic. 

1  part 

of  atmofpheric  to  1  of 

oxygene  -  64 

-  36 

2  of  atm.                 to  do. 

-  52 

-  48 

3  do. 

to  do. 

-       -.  '46 

-  .54 

4  do. 

-     to  do. 

-  58 

5  a°- 

to  do. 

-  4O 

-  60 

6  do. 

to  do. 

-          -  38 

-  62 

7  do. 

to  do. 

-  37 

-  H 

8  do. 

to  do. 

■      -  36 

-  64/ 

9  do- 

to  do. 

-  35 

-  65 

10  do. 

to  do. 

-  34? 

-  65i 

11  do. 

to  do. 

-  34 

-  66 

1  g  do. 

to  do. 

-  3°i 

-  69$ 

The 
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The  ftandard  is  altered  in  the  following  manner,  by- 
addition  of  fucceflive  equal  parts  of  oxygene  to  one  of 
atmofpheric  air : 

Oxygene.  Azotic, 
a  oxygene   -     -      to  I  atmofpheric    76    -  24 

3  oxygene   -     -     to  do.       -       -    81    -  19 

4  do.  -  to  do.  -  -  85  -  15 
^  do.          -           to  do.       -  -88-12 

Refpe&ing  thefe  two  tables,  it  is  to  be  obferved, 
that  the  moft  fkilful  chemifts  have  never  been  able  to 
obtain  oxygene  air  quite  pure  ;  it  may  therefore  be 
allowed,  that  in  fuch  as  will  commonly  be  prepared, 
not  more  than  85  parts  in  100  will  be  pure  oxygene  ; 
tmlefs  it  be  prepared  from  good  manganefe  and  recti- 
fied vitriolic  acid  ;  of  this,  warned  in  lime-water,  not 
10  parts  in  100  will  be  unrefpirable.  The  unrefpir- 
able  air,  with  tolerable  care,  will  be  obtained  free  from 
oxygene.  The  following  proportions,  therefore,  will 
be  more  exaft  than  the  foregoing  : 

iff  eel.  of  the  addition  of  different  portions  of  atmofpheric 
to  one  of  unrefpirable  air. 

1  atmofpheric 

2  do. 

3  do- 

4  do. 

,5  do.  - 

6  do. 

7  do. 

8  do. 

9  do. 
io  do. 


Oxygene.  Unrefpir. 


to  1  unrefpirable 

14  - 

86 

to  do. 

19  - 

81 

to  do. 

21  - 

79 

to  do. 

2  2 

78 

to  do. 

23  - 

77 

to  do. 

24  . 

76 

to  do. 

24  - 

76 

to  do. 

25  4 

75 

to  do. 

25  - 

75 

to  do. 

ocl  _ 
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Effecl  of  the  addition  of  different  portions  of  unrefpir- 
able  airs  to  one  of  atrnofpheric. 

l  atrnofpheric  -  to  2  unrefpirable  9  -  91 
,1  do.  -      to  3  do.  7    .  9g 

1  do.  .      .      to  4  do.  -       5i  _  94i 

1  do.  -      -      to  5  do;  -  5-95 

XVI. — Of  the  method  of  procuring  elaflic  fluids. 

To  procure  a  dofe  of  fa&itious  air  by  means  of  Mr. 
Watt's  apparatus  will,  I  think,  be  found  more  eafy 
^xU^h-  to  drefs  a  joint  of  meat.  In  feveral  inftances  under 
my  eye,  a  fervant  of  plain  underftanding  has  managed 
the  apparatus  perfectly  :  in  one  a  maid  fervant  has 
proved  quite  equal  to  the  talk.  When  inexperienced 
operators  have  tailed,  it  has  been  from  fetting  the 
water  to  drop  before  the  charge  in  the  furnace  was  red- 
hot,  or  letting  it  drop  too  faft  afterwards.  Hence  they 
get  fleam  inftead  of  air.  When  the  joints  are  made 
tight,  and  the  heat  is  proper,  and  the  water  does  not 
drop  too  faft,  the  operation  proceeds  perfectly.  Mr. 
Watt  gives  a  fufHcient  variety  of  lutes.  A  ftrip  of 
oiled  filk  bound  faft  round  a  joint,  alone  makes  a  good 
lute;  fo  does  a  ftrip  of  bladder. 

I  was  for  fome  time  anxious  concerning  oxygene 
air.  Expecting  this  would  be  full  as  extenfively  ufeful 
in  medicine,  as  any  unrefpirable  air,  I  wifhed  for  a 
method  equally  fimple  of  procuring  it.  The  manganefe 
from  the  Mendip  hills  gives  1.  azotic,  2.  oxygene, 
3.  azotic  with  carbonic  acid  air  ;  fo  that  the  whole 
product  is  not  much  fuperior  to  the  atmofphere.  I 
feared  left  it  mould  be  found  difficult  to  catch  the  beft 
part  of  the  produce.  At  the  fuggeftion  of  Mr-  Hermb- 
ftaedt  and  Mr.  Chaptal  I  turned  my  attention  to  the 
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folution  of  manganefe  in  vitriolic  acid.  Mr.  Hermb- 
llaedt  had  found  a  pound  of  either  the  Ilefeld 
or  Ilmenau  manganefe,  with  ftrong  vitriolic  acid,  to 
yield  3384  cubic  inches  of  "  the  beft  oxygene  air." — 
f  (HarmbftaedCs  Verfuche,  B.  Ih  p.  49. )  Mr.  Chaptal 
obtained  full  as  much  from  French  manganefe.  I  pro- 
cured 150-— 200  c.  i.  of  oxygene  air  (which  by  the  ni- 
trous teft  proved  excellent)  from  oil  of  vitriol  and  1  oz. 
Exeter  manganefe.  But  when  I  came  to  make  expe- 
riments with  a  view  to  difcover  a  proper  method  for 
common  practice,  I  perceived  that  this  procefs  was 
highly  objectionable.  The  firft  portions  of  air  pro- 
cured by  means  of  the  oil  of  vitriol  of  commerce  con- 
tained much  oxygenated  marine  acid  air — a  fpecies  of 
elaftic  fluid  exceedingly  deleterious  and  irritating  to 
the  lungs.  This  happened  becaufe  ordinary  oil  of  vi- 
triol is  contaminated  with  muriatic  acid.  Befides,  as 
the  acid  of  vitriol  will  itfelf  be  carried  up  by  the  heat 
neceffary  to. extricate  the  air  by  this  operation,  the  vef- 
fels  will  fuffer  from  corrofion,  unlefs  troublefome  pre- 
cautions are  employed.  The  air  itfelf  too  will  not 
eafily  be  totally  freed  from  the  pernicious  acid  fumes. 
Hence,  contrary  to  my  firft  intention,  I  fhall  omit  di- 
rections for  procuring  oxygene  air  from  oil  of  vitriol 
and  manganefe  ;  they  are  fortunately  become  unne- 
ceffary,  fince  Mr.  Watt's  apparatus  anfwers  incom- 
parably for  this  alfo,  according  to  his  laft  directions. 
Exeter  manganefe  is  in  no  refpect  preferable  to  any 
other,  that  does  not  contain  much  calcareous  eartb,  or 
foroe  noxious  mineral,  which  latter  is  not  the  cafe  with 
any  manganefe  I  know.  To  impregnate  hydrogene  air 
with  zinc,  I  have  thought  it  fufficient  to  put  a  few  oun- 
ces of  zinc  (which  in  the  fhops  is  called  fpellre)  into 
the  pot,  the  reft  of  the  charge  being  of  iron. 

It 
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It  may  be  well  to  fuffer  oxygene  air  to  ftand  fome 
hours  before  itisufed,  that  it  may  depofit  the  fufpen- 
ded  particles  of  manganefe  ;  which  however,  as  far  as 
I  have  feen  or  heard,  have  never  been  in  the  fmalleft 
degree  hurtful. — As  to  the  hydro-carbonate,  I  fully 
agree  with  a  very  judicious  correfpondent,  that  it  will 
be  moft  powerful  when  frefb. 

■  . 

As  there  can  be  no  reafonable  doubt  but  the  ulcers 
of  the  lungs  were  healed  by  air  from  chalk  and  acids 
in  the  cafe  of  the  lady  defcribed  by  Dr.  Ewart,  and  as 
other  refpeclable  obfervers  have  feen  the  fymptoms  of 
confumption  alleviated  by  the  fame  practice,  I  have 
added  to  this  edition  the  figure  of  an  apparatus  for  ef- 
fervefcing  mixtures,  lefs  objectionable  in  one  refpecT: 
than  I  remember  to  have  feen  defcribed.    It  may  be 
ufed  as  an  auxiliary  to  Mr.  Watt's  apparatus,  but  ought 
in  no  cafe  to  be  depended  on  alone.  The  lower  veffel 
B,  jig.  1,  pi.  4,  is  to  contain  vitriolic  acid  or  fpirit  of 
fait  (muriatic  acid)  and'  chalk  for  carbonic  acid  air  ; 
and  either  acid  with  zinc  for  hydrogene  air.  The 
former  of  thefe  mixtures  foams  much;  and  the  appara- 
tus fhould  be  placed  on  a  large  pewter  difh.    The  oil 
of  vitriol  fhould  be  mixed  with  16  or  20  times  its  bulk 
of  water  ;  and  the  chalk  fhould  be  pounded  and  made 
into  faufages  with  water.    The  veffel  fhould  be  filled 
only  to  a  4th  or  5th  part  of  its  height  with  the  mate- 
rials.   It  may  be  made  to  hold  from  three  to  five  gal- 
lons.   Into  the  fmall  bucket  C  of  the  capital  may  be 
put  fpirits  of  harlfhorn  to  the  depth  of  an  inch,  the 
bucket  itfelf  being  four  inches  deep.  The  tumes  of  the 
fpirit  of  hartfhorn  will  arreft  the  acid  fpray,  and  pre- 
vent its  paffing  down  the  long  tube.    The  capital  A 
is  to  be  fet  in  the  groove  at  the  top  of  the  vefTel  B, 

which 
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winch  is  to  be  filled  with  water.  This  groove  fhould 
be  more  than,  an  inch  deep.  The  tube  may  then  be 
turned  towards  the  patient's  face.  Spirit  of  fait  dilu- 
ted j.uft  enough  to  diffolve  the  chalk  with  moderate 
brifknefs  is  better  than  vitriolic  acid  for  a  continued 
effervefcence  ;  but  it  is  more  expensive  ;  tor  this  acid 
the  chalk  need  only  be-  broken  into  lumps  of  the  fize 
of  a  walnut.  The  fpirit  of  hartfhorn  fhould  be  re- 
newed whenever  it  has  confiderably  loft  of  its  pun- 
gentfmell. 

If  hydrogene  air  be  wanted,  the  veffel  B  may  be  filled 
to  a  greater  height,  becaufe  the  ingredients  do  not 
foam  fo  much.  The  oil  of  vitriol  in  this  cafe  is  not  to 
be  fo  much  diluted  ;  from  £  to  7  times  its  bulk 
of  water  is  fufficient.  But  it  may  always  be  trfed 
in  a  glafs  with  a  bit  of  zinc  beforehand.  You  will 
cafily  judge  whether  your  mixture  wants  acid  or  the 
other  material  according  as  it  begins  to  aft  anew  when 
you  add  a  little  01  one  or  the  other.  If  you  drop  in  a 
roll  of  chalk,  for  inftance,  and' no  hi  fling  is  perceived, 
it  wants  acid.  The  whole  apparatus  fhould  be  japanned, 
and  the  in  fide  alfo  be  anointed  with  melted  bees  wax. 
I  have  direfted,  when  it  could  be  done,  that  the  vi- 
triolic acid  and  water  fhould  be  boiled  together.  The 
management  of  this  apparatus  is  trotablefome,  as  of 
every  other  where  you  want  a  continued  effervefcence. 
In  pouring  thefe.  acids  from  veffel  to  veffel,  it  is  diffi- 
cult to  avoid  fome  f'plafhing,  by  which  holes  will  be 
burned  in  the  cloaths.  The  fumes:  of  muriatic  acid 
fooji  fpoil  polifbed  iron  furniture. 

XVII. — Cafes  in  zuhich  oxygene  air  ruas  wfpired. 

Thccleareft  direftions  for  the  ufe  of  faftitious  airs 
in  medicine  will  be  afforded  by  a  faithful  account  of  the 

effcfls 
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effefts  they  have  been  already  found  to  produce.  I 
lhall  therefore  difpofe  the  clinical  obfervations  I  have 
to  lay  before  the  reader  in  the  beft  order  I  can  devife. 
Tothefe  obfervations  I  {hall  fubjoin  a  brief  recapitu- 
lation ;  in  hopes  it  may  furnifh  a  more  precife  idea  of 
the  progrefs  already  made,  and  contribute  towards  the 
accumulation  of  further  knowledge. 

Letter  Jrom  Dr.  Thornton. 

Feb.  27,  1795.— Great  Rufel-Jireet. 
Dear  Sir, 

I  am  very  happy  to  hear  your  propofal  for  a  pneu- 
matic injlitution  meets  with  the  fupport  of  fo  many 
eminent  phyficians  and  men  of  fcience.  I  wait  with 
the  utmoft  impatience  for  its  eftablifhment,  firmly  be- 
lieving that  the  experience  refulting  from  it  will  be  of 
the  greateft  public  utility.  The  fubjoined  cafes  will 
be  a  great  inducement  for  extending  pneumatic  reme- 
dies in  the  propofed  inftitution  to  furgery  ;  they  will, 
I  truft,  operate  fomewhat  with  the  public  in  promo- 
ting a  fubfcription  fufficient  for  that  benevolent  pur- 
pofe. 

The  firft  cafe  will  appear  to  great  advantage,  as  the 
patient  has  obligingly  permitted  me  to  enclofe  to  you 
his  journal,  which  is  the  faithful  pifture  of  his  own 
feelings  ;  he  allures  me,  he  had  not  the  leaft  knowledge 
of  any  part  of  your  theory  of  the  operation  of  vi- 
tal air,  but  was  induced  from  feeing  fomewhat  fimi- 
lar  cures  performed,  to  confide  himfelf  to  Mr.  Hill, 
an  ingenious  furgeon  who  has  been  among  the  firft 
to  apply  thefe  new  powers  to  the  purpofes  of  his  pro- 
feflion. 
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Journal  of  the  Rev.  Mr.  Atwood,  Reclor  ofSaxling- 
ham  and  Sharrington.  Part.  I.  Statement  of  the  cafe, 
and  of  the  effetl  of  the  common  means  of  cure. 

"  December,  1/79.— The  left  leg  has  felt  for  fome 
time  paft  very  heavy  ;  is  now  much  fwelled  ;  upon 
preffure  the  indentation  continues.   This  was  wholly 
removed  in  about  nine  weeks  by  means  of  a  very  tight 
bandage  on  the  leg,  exercife,  fpirituous  lotions,  fumi- 
gations, and  fnaions.—Oftober,  1780.    The  confti- 
tution  much  impaired  by  the  hot  climate  of  Spain  ; 
was  attacked  with  jaundice,  which  yielded  to  flow 
journies  on  mules  and  to  oranges. — January,  1785. 
My  health  was  much  deranged  during  this  month, 
with  great' debility. — 1786  and  1787.  The  habit  much 
relaxed. — December  1788.  Had  violent  night  fweats* 
— January,  1789.  Thefe  continued  to  the  latter  end 
of  this  month.— May,  1789.    Had  a  violent  inflamma- 
tory fever. — Auguft,  1790.   Had  an  eruption  on  the 
furface  of  the  body. — 1791.  During  this  whole  year 
experienced  great   debility. — March,    1792.  Was 
feized  with  an  inflammatory  fever,  attended  with  de- 
lirium.— May,  1792.    Had  a  third  attack.    My  phy- 
fician  ordered  me  fea-bathing  to  remove  the  extreme 
debility  which  fucceeded  to  this  fever. — From  Auguft 
1792,  to  February  1793,  Datned  xn  tne  ^ea-  During 
this  time  I  had  many  dreadful  fpafms  in  the  ftomach 
and  bowels,  accompanied  with  naufea  and  vomiting, 
Thefe  were  the  forerunners  of  the  difeafe,  which  has 
fince  affefted  my  left  leg. — January,  1793.  There  ap- 
peared a  mahogany  coloured  fwelling  in  the  left  ancle  of 
the  left  leg,  which  kept  up  an  inceflant  gnawing  pain. 
— July,  1793.    This  hardnefs  was  attemped  to  be  cat 
away  with  cauftic  ;  but  it  produced  only  an  ulcer  of  a 
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very  unfavourable  afpeft. — September,  1793.  I  pla- 
ced myfelf  under  a  moft  fkilful  furgeon  at  Norwich* 
Who  applied  fomentation,  unguents,  &c.  but  without 
any  material  benefit. — November,  1793.  Though  a 
cripple,  was  enjo  ned  regular  exercife.  The  ulcer, 
however,  ftill  continued  increafing — January,  1794. 
A  new  enemy  more  formidable  than  the  other  made  its 
appearance.  It  had  the  fame  dark  mahogany  colour \ 
and  the  fame  unconquerable  hardnefs.  By  degrees  this 
formed  into  a  dreadful  ulcer,  which  increafed  daily. — 
March,  1794. — Came  to  London,  and  placed  myfelf 
under  a  furgeon  of  great  eminence.  Was  attended  by 
him  daily  with  unremitting  attention.  Twice  did  he 
employ  the  lapis  infernalis,  but  thefe  ulcers  feemed  to 
refill  every  application.  My  conftitution  being  ex- 
tremely debilitated,  with  lofs  of  appetite  ;  want  of 
found  fleep  ;  and  the  mind  exceedingly  irritable,  fea- 

bathing  was  once  more  enjoined.  From  June  14,  to 

Oftober  18,  bathed  in  the  fea.  June  27.  Mortifi- 
cation took  place.  The  ufual  methods,  bark  in  great 
quantities,  port  wine^  and  yeaft  poultices,  were  had  re- 

courfe  to.  Oftober  25.     Returned  to  London. 

The  pains  in  the  leg  were  exceffive  ;  the  fcetor  into- 
lerable ;  the  ulcers  had  made  great  encroachments ; 
frequent  naufea  at  the  ftomach  j  the|  bark  and  other 
medicines  were  frequently  rejefted,  the  breakfaft  fome- 
times,  and  now  and  then  the  dinner  ;  the  nights  were 
exceffive  bad  ;  flrength  impaired  ;  in  fhort  every  thing 

was  unfavourable.  December.    A  friend  who  had 

feen  the  whole  progrefs  of  the  cafe,  afked  my  furgeon 
"  what  profpeft  there  was  of  faving  the  limb."  He 
made  no  reply,  but  yery  gravely  fhook  his  head. 

The  following  letter  is  here  introduced  as  eflcntial 
to  a  compleat  idea  of  the  cafe. 

Bar  net, 
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Barnet,  Feb.  2$,  1795. 

Dear  Sir, 

Being  accidentally  prefent  at  the  firft  interview  be- 
tween you,  Mr.  Hill,  and  Mr.  Atwood,  I  cannot  help 
exprefling  my  great  aJloniJJiment  on  finding  fo  fpeedy  a 
cure  has  been  actually  effe&ed  in  fo  defperate  a  cafe. 

The  wound,  I  mean  what  particularly  called  my  at- 
tention at  the  time,  appeared  to  me  to  extend  four 
inches  in  longitudinal  direction  of  the  mufcles  of  the 
leg,  and  about  three  inches  tfanfverfely.  It  was  fo 
deep  that  not  only  the  whole  thicknefs  of  the  adipofe 
membrane  was  deftroyed,  but  a  considerable  lofsof  fub- 
ftance  had  taken  place  in  the  mufcular  parts  themfelves. 

The  ulcer  was  in  appearance  as  ill-conditioned  as  I  re- 
member to  have  feen,  either  in  the  London  bofpital, 
or  in  my  own  practice  of  near  thirty  years,  affording 
an  ichorous  fcetid  difcharge,  which  appeared  to  inflame 
the  furrounding  parts;  and  which  mult  therefore  have 
gone  on  increasing  the  evil. 

The  gentleman's  babit  of  body,  from  his  own  ac- 
count, was  fuch  (for  he  had  tried  bark,  fea-bathing, 
&c.  without  benefit)  that  I  confefs  I  had  riot  the  mod 
diftant  idea,  that  any  cure  could  have  been  performed, 
much  lefs,  in  fo  fhort  a  fpace  of  time. 

Indeed  I  think  it  a  great  happinefs  to  mankind  in 
general,  that  fuch  a  remedy  as  the  vital  air  has  been 
difcovered,  and  that  men  of  fcience  are  employing  it  ; 
I  am  rejoiced  to  have  fuch  proof,  that  the  blood  and 
juices  of  our  fellow  creatures  can  be  fo  changed,  that 
we  need  not  now  defpair  of  our  patients  even  in  fixa- 
tions trulydeplorable.  I  have  the  honor  to  be,  &c.  &c. 

\To  Dr.  Thornton^  JOHN  CORP. 

Ea  Part 
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Part  II.  of  Mr.  Atwood's  Journal,  beginning  the 
day  before  the  inhalation  of  vital  air. 

December  13.  Got  up  with  a  peculiar  fenfation  of 
weight  and  pain  in  the  leg ;  a  fenfe  of  naufea  at  the 
flomach  ;  and  no  inclination  for  breakfaft;  fpirits  op- 
preffed  ;  and  the  mind  irritable  ;  when  endeavouring 
to  walk,  felt  great  pain  ;  the  large  ulcer  in  the  leg 
looked  of  a  blackifh  hue  in  places ;  a  probe  being 
thruft  into  one  part  of  the  ulcer,  I  had  not  the  leaft 
fenfation  in  that  part;  yeafl  poultices  were  talked  of; 
had  no  appetite  for  dinner  ;  felt  very  much  indifpofed 
towards  the  evening  ;  no  inclination  for  fupper  ;  had 
a  fenfe  of  chillinefs  on  firfl  getting  into  bed,  fucceeded 
by  hot  palms  ;  pafTed  as  ufual  a  bad  night,  with  per- 
turbed fleep  ;  awoke  at  two  o'clock  with  fharp  and 
burning  pains  in  the  leg,  which  continued  until  five  in 

the  morning  5  dofed  till  nine.  December  14.  Got 

up  with  naufea  at  the  ftomach  ;  and  a  fenfe  of  languor  ; 
no  appetite  for  breakfaft  ;  fpirits  exceedingly  op- 
preffed  ;  forj  the  firft  time  inhaled  the  vital  air 
diluted  with  a  portion  of  atmofpheric  ;  had  a  pleafur- 
able  glow  at  the  time  ;  felt  an  appetite  for  dinner,  and 
my  friends  obferved  my  cheeks  did  not  flufh  after 
dinner,  as  heretofore  ;  my  fpirits,  which  were  fome- 
what  better  during  the  day,  funk  towards  evening ; 
no  inclination  for  fupper ;  paffed  a  very  indifferent 

night.  December  15.    Got  up  but  without  a  fenfe 

of  naufea  ;  had  a  flight  inclination  for  breakfaft ;  per- 
fect eafe  in  the  leg ;  inhaled  again  the  vital  air  ;  felt  a 
great  appetite  for  dinner,  and  a  peculiar  pleafurable 
lightnefs  after  dinner,  as  if  no  fuftenance  had  been 
thrown  in ;  with  a  flow  of  fpirits  ;  and  a  ftrange  idea 

of 
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of  being  able  to  mount  a  horfe,  and  ride  as  faft  as  peo- 
ple in  health;  appetite  forfupper;  paiTed  the  fweeteft 
night !  fuch  as  1  am  fure  I  have  not  enjoyed  thefe  four 
years. — -December  1 6.  Got  up  quite  refrefhed  with- 
out the  lean*  fenfe  of  naufea  at  the  ftomach  ;  a  great 
inclination  for  breakfaft  ;  fpirits  unufually  elated  ; 
took  the  vital  air  ;  felt  a  genial  glow  during  the  whole 
day;  great  appetite  for  dinner;  walked  with  agility 
and  without  pain  ;  the  wound  however  appeared  un- 
favourable to  day  ;  appetite  for  fupper;  a  good  night ; 
awoke  with  a  thick  clammy  perfpiration.  Decem- 
ber 17.  Spirits  much  depreffed  ;  no  inclination  for 
breakfaft  ;  mind  very  irritable ;  much  pain  in  the 
wound;  inhaled  the  vital  air;  the  wound  threw  off 
nine  Jloughs  this  day ;  a  flight  appetite  for  dinner  ;  the 
fpirits  recovered  towards  evening  ;    inclination  for 

fupper  ;  had  a  found  night's  reft.  December  18. 

Appetite  for  breakfaft  ;  inhaled  the  vital  air  ;  a  fenfe 
of  glow,  which  extended  even  to  the  fingers  ends ; 
the  mufcular  powers  were  evidently  increafed  ;  walked 

with  flight,  or  no  pain.  December  19.    The  wound 

for  the  firft  time  difcharged  real  pus  ;  had  the  fenfa- 
tion,  if  the  expreffion  can  be  allowed,  of  perfetl  health, 
never  experienced  before  this    week  ;  fleep  very 

found  ;  pains  in  the  leg  towards  morning.  Dec.  20. 

Got  up  with  great  fpirits ;  inhaled  the  vital  air  ;  the 
wound  difcharged  a  great  quantity  of  real  pus  ;  a  crav- 
ing for  dinner  ;  felt  no  longer  an  inclination  for  much 
wine,  and  after  four  glaffes,  had  the  fame  fatis faction, 
as  three  pints  ufed  formerly  to  produce ;  porter  was 
now  rather  coveted  ;  fpirits  elevated  in  an  extraor- 
dinary degree,  which  together  with  a  genial  fummers 
warmth  continued  from  lour  to  nine  in  the  evening, 
and  then  fubfided.  to  humbler  fpirits ;  flept  profoundly 
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from  ten  to  four,  which,  with  the  morning  doze, 
made  me  get  up  fufficiently  refrefhed  ;  tranfitory  pains 

in  the  leg.  December  21.    A  fine  appearance  of 

white  edges  in  the  wounds  ;  great  appetite  for  dinner  ; 
an  univerfal  glow  in  bed,  accompanied  with  pcrfpira- 

tion ;  fharp  twitching  in  the  leg.  December  22. 

Appetite  for  breakfaft  ;  inhaled  the  vital  air ;  the 
wound  ftill  kept  on  a  great  difcharge  of  laudable  pus; 
no  appetite  for  dinner;  in  the  evening  a  peculiar 
fenfe  of  weight  and  uneafinefs  in  the  leg  ;  a  great 
liftlefsnefs  in  the  evening;  much  irritation  in  the  leg; 
particularly  in  the  ulcer,  with  much  itching  round  the 
part ;  but  an  indifferent  night.  December  23.  Spi- 
rits oppreffed  ;  inhaled  the  vital  air  ;  returned  home 
without  much  inclination  for  dinner;  fpirits  rather 
mended  towards  evening  ;  enjoyed  a  good  night's  reft. 
—December  24.    Eat  a  hearty  breakfaft  ;  fpirits  ele- 
vated; walked  with  eafe  and  vigour;  a  furprifing 
change  for  the  better  had  evidently  taken  place  in  the 
wound;   appetite  for  dinner;   had  a  good  night. 
— Chriftmas  day.    Still  the  fame  happy  appearance  in 
the  wound  to  day.— December  27.  The  ulcer  looked 
wonderfully  well  ;  was  evidently  decreafed  in  fize  ; 
the  difcharge  very  favourable  ;  but  lefs  in  quantity  ; 
great  pain  was  felt  in  the  ulcer  for  a  quarter  of  an  hour 
in  bed  ;  afterwards  fell  into  a  refrefhing  fleep. — 
December  28.    Air  the  appearance  of  healing;  the 
wound  much  decreafed  ;  fome  parts  filled  up  ;  and 
the  borders  of  a  fine  white  ;  the  whole  leg,  which 
before  exhibited  a  dark  purplifh  appearance,  wore 
now  the  livery  of  health.— December  29.  The  cavity 
of-the  wound  was  almoft  filled  up  ;  the  effects  of  the 
vital  air  operating  together  with  my  amendment,  pro- 
duced a  conftant  gaiety,  as  if  I  had  been  drinking 
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champagne  ;  enjoyed  a  profound  night's  reft,— De- 
cember 30  and^i.  The  fame  fenfation  of  perfect 
health ;  elevated  fpirits ;  great  appetite ;  and  corn^ 
fortable  fleep. — Ney-year's  day.  Every  thing  in  a 
good  train.  My  toaft  after  dinner  was,  "  May  the 
introducers  of  atrial  remedies  meet  with  that  recompence 
jrom  their  country ,  which  they  fa  amply  dejerve." 

[This  toaft  from  motives  of  delicacy  I  would  have 
omitted,  but  I  thought  it  my  duty  to  tranfmit  you  the 
journal  entire  as  written  by  the  author,  R.  I.  T.J 

It  was  applauded  and  unanimoufly  drank.— -Jan.  r, 
2,  3,  4,  5,  6,  7.  As  on  the  preceding  days,  with  evi- 
dent and  progreflive  amendment  in  the  wound.— 
January  8.  Went  to  a  private  concert  ;  before,  mufic 
was  difgufting  to  me,  having  no  fpirits  to  enjoy  it ; 
was  furprized  to  find  myfelf  {landing,  at  I  was  playing 
on  my  violin,  without  leaning  on  a  chair,  at  feveral 
different  times  during  the  evening,  and  without  the 
leaft  fenfation  of  fatigue  or  pain. — January  9.  The 
fmaller  ulcer,  which  of  late  I  have  not  much  noticed, 
was  healed.— January  10,  11,  12.  Nothing  peculiar. 
—January  13.  The  old  ulcer  was  this  day  rubbed  hard 
with  a  flannel,  and  the  larger  ulcer  appeared  nearly 
healed — January  14.  Walked  with  great  vigour  ; 
the  larger  ulcer  was  rapidly  Jhinning  over;  appetite 
good;  fpirits  good;  and  fleep  the  fame. — January  17. 
Notwithftanding  the  feafon  the  moll  inclement  I  re- 
member, the  ulcer  was  completely  fkinned  over  ;  and 
my  body  feemed  fortified  againft  cold." 

Here  ends  the  journal.  I  have  to  add  that  on  the 
25th  oi  February,  the  family  received  a  letter  from 
Mr.  Atwood  from  on  board  the  Stately,  of  which  fhip 
he  was  made  chaplain.  He  was  then  in  perfeft  health 
2nd  fpirits, 
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There  are  two  other  cures,  which  deferve  your  par- 
ticular attention,  as  the  perfons  were  previoufly  in  the 
heft  hands,  and  as  they  ferve  in  fome  degree  to  confirm 
your  ideas  refpefting  herpes,  as  depending  upon  a  de- 
ficiency of  the  oxygenous  principle. 

John  Patterfon,  aged  45,  married,  has  five  children  ; 
he  was  formerly  a  failor.  He  had  endured  much  hard- 
fhip,  and  at  one  time  lived  for  nine  months  wholly  on 
fait  provifions.    He  was  fubjecT:  from  the  age  of  four- 
teen to  eruptions  on  his  face.    When  he  came  under 
Mr.  Hill's  care,  I  faw  him,  with  a  face  encrufted  over 
with  humours,  feveral  purple  blotches  on  his  body, 
many  hard  fcales  or  fcurfs  about  his  arms,  and  a  dark- 
coloured  deep  ulcer  in  his  leg,  which  gaveout  an  icho- 
rous and  Icetid  difcharge.    He  had  alfo  loft  his  fight 
near  eighteen  months.    Thefe  complicated  evils  had 
refifted  the  well-known  abilities  of  MefT.  Weft,  Carr, 
Turnbull,  Wathen,  Phipps,  and  others.    This  cafe 
being  recommended  to  Mr.  Hill  by  the  laft  named 
gentleman,  he  gave  him  the  vital  air  blended  with  at- 
mofpheric  air,  as  an  alterative  of  the  blood,  ftrengthen- 
ing  his  conftitution  with  chamomile  tea  and  bark,  and 
Mr.  Phipps  continued  thofe  applications  to  the  eyes, 
which  before  the  purification  of  the  blood,  proved  un- 
fuccefsful.    After  a  few  weeks  inhalation  of  the  mo- 
dified atmofphere,  I  had  the  fatisfaftion  of  feeing  him 
with  a  face  perfectly  clear  and  fmooth,  large  white 
fcales  fell  from  his  hands  and  arms  ;  the  dark  purple 
ulcers  on  his  body,  and  the  vitiated  ulcer  in  his  leg 
were  healed,  and  he  had  fo  far  recovered  his  fight, 
that  he  had  at  firft  a  blue,  then  a  brighter  light  before 
him,  and  after  a  regular  attendance  during  four  months, 
he  was  able  to  difcriminatc  different  objects  in  the 
ftreet, 
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The  fubjea  of  the  next  cafe  is  a  widow  lady.  She 
had  a  humour  in  her  right  leg,  which  deprived  her  of 
exercife,  and  had  produced  a  painful  and  difcoloured 
fore  in  that  part  of  above  18  years  Handing;  4  years 
of  which  time,  Ihe  was  attended  by  Pott,  and  twenty- 
feven  months,  by  Sharp  ;  but  neither  of  thefe  eminent 
furgeons  were  able  to  effe£r.  a  cure.  After  only  three 
weeks  inhalation  of  the  vital  air  a  violent  itching  came 
on,  and  in  another  week  this  leg  was  rendered  as  found 
as  the  other.  Mr.  Sharp  faw  this  patient  at  Mr.  Hill's, 
and  examined  her  leg,  and  was  very  much  delighted. 
This  lady  has  now  continued  well  near  fix.  months. 

I  need  not  take  up  your  time  with  Mr.  Hill's  fuccefs 
in  other  lefs  confpicuous  cafes.  What  I  have  already 
related  is  fufficient  to  fet  forth  the  advantage  that  will 
probably  arife  to  furgery  from  the  introduction  and 
proper  application  of  the  pneumatic  practice. 

I  am,  j&c.  &c. 

R.  I.  THORNTON. 

PP  S.  Nothing  is  faid  of  dreflings  in  the  above  cafes  ; 
the  ufual  modes  having  been  pra£Hfed.  The  body  too 
was  kept  open,  as  octfafion  required. — It  may  be  in- 
teresting to  add  that  the  young  lady,  related  to  an 
eminent  furgeon  in  London,  whofe  cafe  is  mentioned 
in  a  letter  of  mine  which  you  publifhcd  fome  time  ago, 
is  now  perfectly  well.  The  violent  fpafmodic  feizures 
yielded  compleatly  to  oxygene  air.  In  the  fame  col- 
le&ion  I  mentioned  the  cafe  of  a  gentleman  far  gone 
in  pulmonary  confumption,  whofe  fymptoms  were 
furprifingly  mitigated  by  a  lowered  atmofphere.  Find- 
ing himfelf  recruited,  he  undertook  a  journey  of  140 
miles.    The  keCtk  fever  returned,  perhaps  in  confe- 

quence 
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quence  of  his  breathing  the  purer  air  of  the  country  ; 
and  in  a  week  after  his  arrival  among  his  friends,  he 
paid  the  debt  to  nature.  R.  I.  T. 

It  would  be  defirable  that  Dr.  Thornton  fhould 
fully  ftate  the  cafe  of  the  lady  afflicted  by  fpafms.  The 
cure,  I  underftand,  was  fo  compleat,  that  it  gained  the 
good  will  of  feveral  medical  friendsof  the  patient  to  the 
pneumatic  praftice.  The  cafe,  if  I  conceive  it  rightly, 
was  fimilar  to  thofe  defcribed  in  Zoonomia,  p.  26. 

Letter  from  Mr.  Barr. 

Birmingham,  14th  March,  1795. 

Dear  Sir, 

Having  a  very  high  opinion  of  the  effects  to  be  ex- 
pe&ed  from  the  practice  which  you  have  fo  benevo- 
lently promoted;  and  wifhing  to  encourage  farther 
experiments  upon  a  fubject  fo  interefting  to  humanity, 
I  take  the  liberty  to  communicate  to  you  fome  obfer- 
vations  which  I  have  made  on  the  effects  of  different 
factitious  airs  in  the  cure  of  fcrophula. 

About  four  months  ago,  a  gentleman  of  this  neigh- 
bourhood applied  to  me  for  advice  in  the  management 
of  a  fcrophulous  ulcer  of  confiderable  extent.  He  had 
tried  various  remedies,  but  had  derived  no  lafting  ad- 
vantage from  any  of  them.  When  I  firft  vifitcd  him 
he  was  worn  down  by  a  long  courle  of  night  watching. 
The  deep-feated  pain  of  the  arm  was  fo  conftant  and 
fevere,  that  it  had  in  a  great  meafure  deprived  him  of 
deep.  His  countenance  was  pale  and  fickly  ;  his  limbs 
were  continually  afflicted  with  aching  pains ;  every 
exertion,  even  the  moll  gentle,  feemed  beyond  the 
rneafure  of  his  flrength,  for  his  body  had- loft  much  of 
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its  aaive  power,  and  his  mind  much  of  its  wonted 
energy.    The  difcharge  from  he  ulcer  was  copious, 
thin,  bloody  and  corrofive  ;  and  befides,  the  whole  fur- 
face  of  the  fore  was  fo  exceedingly  irritable  that  the 
mildeft  dreflings,  applied  in  the  gentleft  manner,  pro- 
duced very  fevere  and  lafling  pain.    During  the  firft 
fix  weeks  of  my  attendance  he  regularly  took  as  much 
Peruvian  bark  in  fubltance  as  his  ftomach  and  bowels 
could  bear;  and  the  ulcer  was  dreffed  with  various 
emollient,  fedative,  and  aftringent  applications,  but 
without  any  permanent  advantage.    1  then  recommen- 
ded a  trial  of  oxygene  air,  which  was  readily  complied 
with.    He  began  by  infpiring  four  ale  quarts  diluted 
with  fixteen  of  atmofpheric  air  twice  a  day,  and  gra- 
dually increafed  the  quantity  of  oxygene  to  a  cubic 
foot  and  a  half  in  the  day  ;  by  purfuing  this  plan  for 
about  a  month,  his  health  was  wonderfully  improved, 
but  the  ulcer  Ihewed  no  difpofition  to  heal.  The  deep 
feated  pain  was  now  entirely  removed,  but  in  the  fpacc 
of  a  few  days  more,  he  complained  of  a  burning  fenfa- 
tion  over  thewholefurfaceof  the  fore,fimiIar  to  the  pain 
arifing  from  erifepelatous  inflammation.    This  unplea- 
fant  fenfation  firft  commenced  after  infpiring  the  whole 
quantity  of  oxygene  in  the  fpace  of  two  hours,  which 
before  had  been  taken  in  equally  divided  portions 
morning  and  evening.    We  ilill.  purfued  our  plan, 
thinking  that  this  new  pain  might  be  owing  to  fome 
accidental  circumftance,  and  that  it  would  foon  pafs 
away.  But  it  every  day  continued  to  increafe,  and  the 
ulcer  began  to  fpread  wider  and  wider.    The  edges 
became  thick  and  were  turned  outwards,  and,  the  dif- 
charge became  more  thin  and  acrid. 

In 
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In  thisfituation,  a  local  application  feemed  proper. 
I  wifhed  to  have  applied  hydrocarbonate  externally  to 
the  nicer,  but  this  from  fome  circumftances  of  the  cafe 
was  not  pra&icable.    I  then  thought  to  moderate  the 
ftimulus  of  the  oxygene  by  a  mixture  of  hydrocarbo- 
nate, which  Mr.  Watt  told  me  would  occafion  no 
chemical  change  in  the  two  airs.    Accordingly  a  mix- 
ture of  three  parts  of  oxygene,  and  one  of  hydrocarbo- 
nate was  prefcribed.    Four  quarts  of  this  mixed  air 
were  added  to  about  fixteen  of  atmofpheric,  and  this 
quantity  infpired  morning  and  evening.    In  lefs  than 
a  week  the  burning  fenfationwas  much  diminifhed,  and 
the  ulcer  put  on  a  more  healing  appearance.  The 
mixed  air  was  then  increafed  to  five  quarts,  and  ufed  as 
before,  which  produced  an  increafe  of  all  thepleafant 
fymptoms.    After  a  few  days  trial  of  this  proportion  of 
the  mixed  air,  fix  quarts  were  prefcribed.  This  is  the 
quantity  now  infpired  morning  and  evening. 

My  friend,  at  prefent,  enjoys  good  health  and  a  good 
appetite,  and  feels  himfelf  as  ifrong  as  at  any  former 
period  of  his  life.  The  ulcer  is  now  reduced  to  lefs 
than  half  its  original  fize,  and  healing  rapidly.  There 
is  neither  fuperficial  nor  deep  feated  pain  remaining, 
and  the  motion  of  the  joint,  and  the  aftion  of  the  con- 
tiguous  mufcles  are  free  and  eafy. 
• 

I  am,  dear  Sir,  &c.  &c. 

JOHN  BARR. 

P.  S.  The  event  I  will  take  care  to  communicate, 
not  doubting  but  you  will  find  an  opportunity  of  laying 
it  before  the  public  at  no  great  diffancc  of  time. 

Extrafli 
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Extracls  of  Letters  from  Dr.  Carmichaf.l, 

'  '  '     ¥       .  * 

Sir, 

I  take  the  liberty  of  fending  you  the  following  lines, 
wherein  I  fliall  briefly  ftate  the  effe&s  produced  by 
oxygeneupon  a  perfon  affe&ed  with  amaurofis.  My 
patient  I.  B.  aged  45,  began  15  months  fince  gradually 
to  lofe  his  fight,  fo  that  about  5  weeks  ago  he  could 
fcarcely  diftinguifh  a  bright  fire,  or  even  the  glare  of 
the  noon  day  fun.  The  right  fide  of  his  face,  and  half 
of  his  tongue,  are  affefted  with  numbnefs,  coldnefs, 
and  lofs  of  feeling.  No  other  complaint,  P.  84.  In 
this  ftate  he  began  on  the  firft  of  December,  1794, 
to  breathe  a  mixture  of  1  part  of  oxygene  obtained  by 
heat  from  manganefe,  and  9  parts  of  atmofpheric  air, 
for  about  the  fpace  of  5  minutes. — 2d  December. 
Has  paffed  rather  a  reftlefs  night,  and  complains  much 
of  heat  and  itching  of  his  neck  and  fhoulders. — P.  90. 
Breathed  a  mixture  of  1  to  7. —  3d.  A  very  reftlefs 
night.  Complains  much  of  pain  in  his  temples  and 
forehead. — P.  98.  I  directed  8  ounces  of  blood  to  be 
taken  from  his  arm,  and  afterwards  to  breathe  as  yef- 
terday. — 4th.  The  blood  drawn  was  remarkably  dark 
in  appearance,  and  after  fome  time  contracted  a  thin 
fuperficial  florid  cruft. — P.  88.  Paffed  a  very  reftlefs 
evening  and  night.  Head-ach  not  quite  fo  fevere. 
Breathed  a  mixture  of  1  part  ox.  to  4  atm. — 7th.  Very 
fevere  head-ach,  with  temporary  lofs  of  the  ufe  of  his 
lower  extremities. — P.  100.  T.  white.  I  dhe&ed 
the  venasfeftion  to  be  repeated  to  1a  ounces.  This  day 
I  was  afraid  to  give  him  any  of  the  modified  air. — 8th. 
Has  paffed  a  better  night,  but  feels  himfelflow  and 
feeble. — P.  92.  Blood  dark;  but  fooncr  than  for- 
merly 
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merly  affumed  a  florid  cruft.  Inhales  as  before.  i<3. 
Has  paffed  two  reftlefs  nights,  head-ach  fevere,  but  to 
ufe  his  own  expreffion,  he  feels  himfelf  "  lightfomer." 
Breathed  equal  parts. —  12th.  Both  nights  he  has  had 
very  fevere  head-ach  ;  and  on  the  nth  was  for  fome 
little  time  deprived  of  the  power  of  motion.  Numb- 
nefs  and  coldnefs  of  his  cheek  and  tongue  continued. 
The  irritability  of  the  pupils  is  not  at  all  increafed. 
Here  I  thought  fit  to  give  up  the  ufe  of  the  oxygene, 
as  by  a  continuance  of  it,  I  muft  confefs  I  had  fears  of 
inducing  a  more  ferious  difeafe  than  that  I  was  endea- 
vouring to  remove  or  alleviate. —  14th  December.  As 
I  did  not  think  it  prudent  to  perfift  longer  with  the  ox. 
I  determined  to  make  trial  of  the  hydro-carbonate. 
I  directed  for  him  a  mixture  of  containing  1  quart  of 
that  fpecies  of  factitious  air,  and  19  of  atmofpheric 
air,  which  he  inhaled  in  about  ten  minutes,  refting  at 
intervals.  The  fame  quantity  was  repeated  for  four 
fuccefhve  mornings,  but  no  advantage  attending  this 
mode,  and  the  vertigo  occafioned  by  it  being  trouble- 
fome,  I  did  not  wilh  to  continue  the  ufe  of  it  for  a  lon- 
ger time.  From  its  difcontinuance  till  the  evening  of 
the  27th  December  he  continued  much  in  his  ufual 
way,  when  he  was  attacked  with  apoplexy,  from  which 
however,  he  gradually  recovered. 

Another  cafe  of  Gutta  Serena  has  afforded  me  an 
opportunity  ot  trying  the  virtues  of  oxygene.  This 
patient,  about  40  years  of  age,  and  of  a  very  irritable 
habit,  has  been  gradually  lofing  her  fight  for  two  years 
paft  ;  that  of  dne  eye  is  nearly  gone,  that  of  the  other 
very  indiftin£t.  The  nerve  of  the  right  eye  has  almoft 
entirely  loft  its  irritability,  but  the  pupil  of  the  left 
ftill  contra&s  pretty  readily  on  the  approach  of  light. 

On 
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On  infpeaion  the  flighteft  degree  of  cloudinefs  to- 
wards the  external  canthus  of  the  leit  eye  may  be  per- 
ceived; and  fhedefcribes  objeas  as  feen  by  the  edge 
of  a  wall,  or  of  any  other  interpofing  medium.  Every 
other  day,  objeas  appear  to  her  tinged  with  a  yellow- 
hue,  and  on  the  intermediate  ones  of  a  dark  purple. 
She  has  the  fame  fenfe  of  colours  in  the  dark  and 
when  the  palpebrae  are  fhut :  thofe  appearances  have 
fucceeded  each  other  at  the  interval  of  24  hours,  with 
the  utmoft  regularity  for  fome  months  paft.    At  times 
fhe  is  fubjea  to  a  total  lofs  of  fight,  which,  however, 
continues  but  for  a  few  minutes,  and  feldom  longer 
than  an  hour  at  a  time.  Its  return  is  in  general  accom- 
panied by  a  confiderable  difcharge  of  flatus  from  the 
llomach,  to  which  (he  is  at  all  times  fubjea.    She  has 
tried  many  remedies,  but  her  fight,  fhe  fays,  has  been 
getting  gradually  more  imperfeft. 

14th  January,  1795,  I  direaed  her  to  inhale  a  mix- 
ture containing  6  quarts  of  ox.  procured  from  Exeter 
manganefe  by  heat  only,  and  about  18  of  common  air, 
which  fhe  did  in  the  fpace  of  5  or  6  minutes ;  and  re- 
peated it  daily  till   the    22d. — 22.  No  perceptible 
ehange.    It  was  fuggefted  that  it  might  be  better  to 
divide  the  dofe  and  repeat  it  twice  a  day,  which  was 
accordingly  done.    I  direaed  her  to  take  3  quarts  of 
ox.  diluted  with  18  of  atmofpheric  air  forenoons  and 
evenings.    As  me  was  rather  coftive,  fhe  took  occa- 
fionally  of  the  Edinburgh  flomachic  pill. — -2d  Feb. 
No  advantage  attending  this  method,  the  dofe  was  in- 
creafed  to  6  quarts  of  ox.  diluted  as  above,  mornings 
and  evenings.  On  the  morning  of  the  fixth  flie  awoke 
completely  blind,  and  continued  fowith  the  exception 
of  a  few  momentary  intervals  during  the  day  ;  Ihe 
however  palled  a  good  night,  and  on  the  morning  of 

the 
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the  7th  found  her  fight  much  in  the  fame  ftatc  as'it  had 
been  on  the  evening  of  the  5th.  She  was  a  good  deal 
alarmed  at  the  deprivation  of  fight  for  fo  long  a  pe- 
riod ;  and  as  (he  had  not  derived  any  advantage  from 
theufeofthe  modified  air,  I  defired  her  to  difcontinue 
it.  Her  vifion  became  gradually  more  imperfect,  her 
pulfe,  during  the  time  fhe  inhaled  the  modified  air,  in 
my  opinion  rather  acquired  tenfion,  and  the  irritability 
of  her  fyflem  was  not  quite  fo  apparent. 


S.  P.  Mx.  175.—  Complains  of  univerfal  languor 
and  debility,  palpitation  and  difficulty  of  breathing  on 
the  flighteft  exertion,  efpecially  in  going  up  flairs  ; 
fhe  is  much  emaciated,  and  her  fkin  is  univerfally  pale; 
her  feet  and  ancles  for  fome  months  paft  have  become 
cedematous  toward  evening,  but  more  particularly  af- 
ter ufing  exercife  ;  fhe  complains  of  pain  of  her  fto- 
mach,  and  of  frequent  cough,  attended  at  times  with 
pain  of  her  fide.  B.  regular;  app.  impaired;  pulfe 
112.  She  has  never  menflruated,  nor  had  any  of  the 
fymptoms  ufually  preceding  that  evacuation.  She  firft 
began  to  complain  about  2\  years  ago ;  fince  which 
time  fhe  has  taken  different  medicines,  but  without 
advantage. — Feb.  14,  1795,  1  directed  her  to  inhale 
daily  a  mixture  of  oxygene  and  atmofpheric  air,  in  the 
proportions  of  3  to  17. — 18.  Modified  air  produced 
no  evident  effeft.  I  directed  her  6  quarts  of  oxygene 
diluted  with  14  of  common  air. — 23d.  Since  the  pro- 
portion of  oxygene  was  augmented,  her  nights  have 
been  reftlefs,  and  fhe  has  complained  of  general  heat. 
Cough  more  frequent;  p.  125. — 26th.  Her  evenings 
and  nights  are  flill  reftlefs ;  cough  increafed  ;  pain  of 

her 
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her  ftomach  not  abated  ;  p.  from  120  to  125.    I  di- 
rected her  to  ufe  the  modified  air  in  the  proportions  at 
firft  prefcribed. — March  1.    Sleeps  better,  and  in  the 
evenings  (he  thinks  that  {he  is  lefs  hot.    Cough  lefs 
frequent,  pain  of  her  ftomach  not  abated  ;  p.  110.-— 
6th.  Pain  of  her  ftomach  lefs  troublefome,  appetite 
mended  ;  thinks  that  her  fpirits  are  higher  than  ufual  : 
and  that  fhe  feels  lefs  fatigue  and  dyfpncea  on  motion, 
p.  100.— The  appearance  of  her  countenance  is  evi- 
dently more    healthy ;  cough  much  lefs  frequent ; 
dyfpncea  and  palpitation  on  motion  much  relieved  ; 
p.  98  ;  fleeps  well  ;  cedema  of  her  feet  and  ancles  fel- 
dom  returns  in  the  evenings,  excepting  after  more  than 
ufual  fatigue. — 15th.  Continues  to  recover  in  every  re- 
fpecl:  ;  cough  nearly  gone  ;  no  return  of  pain  of  her 
ftomach  for  fome  days ;  complains  fo  little  of  dyfpncea 
and  palpitation  on  motion,  that  fhe  can  walk  a  mile 
and  upwards  without  being  particularly  affe&ed  by 
either,  and  without  much  fatigue  ;  p.  89. — 20th.  Her 
general  health  much  improved  ;  the  univerfal  palenefs 
of  her  fkin  has  given  way  to  the  natural  appearance  ; 
and  her  cheeks,  lips  and  nails  have  acquired  a  rofy 
tinge;  p.  81.    She  has  not  yet  menftruated,  nor  has 
fhe  hitherto  had  any  figns  indicative  of  fuch  a  chancre  ; 
but  as  that  difcharge  depends  upon  a  certain  tone  ot 
the  arterial  fyftem  in  general,  I  have  little  doubt  but 
that  it  will  be  eftablifhed  with  the  complete  reftoration 
of  her  health;  which  defirable  event  there  is  every 
reafon  to  believe  is  at  no  great  diftance. 

I  am,  &c.  8cc.      JOHN  CARMICHAEL. 

28th.     Has  uniformly  mended   in  appearance, 
ftrength,  and  in  refpeft  to  her  own  feelings.— J.  C. 

Birmingham,  March  179,5. 

F  Extraf! 
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Extra  El  of  a  letter  jrom  Dr.  Pearson. 
Dear  Sir, 

In  my  little  publication,  I  can  fcarcely  call  any  thing 
my  own,  but  the  oblervations  on  the  vapour  of  at  her, 
of  the  probable  ufe  of  which  in  phthifical  cafes,  your 
confiderations  on  Factitious  Airs  firft  gave  me  the  idea. 
As  the  number  of  confumptive  perfons  in  this  large 
manufacturing  town  is  deplorably  great,  I  have  had 
frequent  opportunities  of  trying  the  inhalation  of  aether 
in  fuch  cafes  ;  and  I  have  the  fatisfaction  to  fay  that 
I  have  found  it  very  beneficial.  It  abates  the  hectic 
heat,  relieves  and  often  removes  the  dyfpncea,  and  pro- 
motes and  improves  the  expectoration.  It  feems  to 
have  fuch  an  effect  as  a  mixture  of  inflammable  and 
fixed  air  (duly  diluted  with  common  air)  would  have  ; 
and  where  the  factitious  airs  cannot  be  had,  it  may  be 
ufed  in  their  Head  with  great  advantage. 

My  trials  with  inflammable  air  upon  confumptive 
patients  at  the  hofpital  here,  have,  as  yet,  been  too 
few,  and  thofe  too  much  interrupted,  to  admit  of  any 
certain  conclufion ;  but  I  have  lately  had  a  proof  of 
the  falutary  operation  of  oxygene  air  in  the  cafe  of  a 
chlorotic  girl,  Mary  Rider,  22  years  of  age,  who  has 
had  her  menfes  fuppreffed  for  the  laft  12  months. 
After  flie  had  taken  for  many  weeks  the  ufual  emme- 
nagogue  medicines  without  experiencing  the  fmalleft 
benefit,  I  ordered  her,  at  the  end  of  December,  oxy- 
gene air,  of  which  fhe  took  a  large  dofe,  immediately 
after  it  was  expelled  from  oxygene,  and  before  it  had 
time  to  make  any  depofit.  Her  pulfe,  which  before 
was  very  languid,  was  confiderably  railed  by  it  ;  and 
fhe  faid  fhe  felt  a  warmth  in  her  chcfl,  which  con- 
tinued 
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tinued  throughout  the  day,  accompanied  with  head- 
ach  and  an  uneafy  fenfation  at  the  ftomach.    At  the 
ad  application,  about  a  fortnight  afterwards,  fhe  in- 
haled a  fmaller  dofe,'  (viz.  2  quarts)  largely  diluted 
with  common  air.    (This  oxygene  air  mull  have  been 
purer  than  that  which  fhe  had  breathed  before,  as  it  had 
flood  by  a  long  time  in  the  air-holder,  in  which  fome 
water  was  purpofely  left  to  abforb  the  fixed  air,  from 
which  I  have  reafon  to  think  it  was  not  thoroughly 
freed  during  its  paffage  through  the  refrigeratory.)  At 
this  and  the  fubfequent  repetitions  of  the  application, 
the  ftrokes  of  the  artery  in  the  wrift  were  ftronger  and 
fuller  than  before  the  infpiration.   On  account  of  pain 
of  the  fide,  head-ach,  and  uneafinefs  at  the  ftomach, 
of  which  {he  complained  the  next  day,  the  application 
was  fufpended,  and  was  not  again  repeated  till  the  2 2d 
of  January,  when  fhe  breathed  only  a  quart  of  oxygene. 
In  the  interval  no  other   medicine  was  given  but 
Rochelle  falts,  to  keep  thebelly  open,  and  take  off  the 
fulnefs  and  quicknefs  of  the  pulfe. — 23d.  A  quart 
more. — 24th.  The  fame  quantity.    Mr.  Taylor,  the 
apothecary  tothe  hofpital,  fuperintended  the  laft  men- 
tioned applications,  as  I  was  prevented  from  being 
prefent  myfelf.    When  I  faw  the  patient  the  day  after 
the  laft  inhalation,  I  found  her  pulfe,  appetite,  fpirits 
and  countenance  much  improved.    An  accident  hav- 
ing befallen  the  apparatus,  and  the  flock  in  the  Ar- 
holder  being  exhaufted,  we  were  obliged  to  difcontinue 
the  application.    The  girl  was  difcharged  on  the  31ft 
of  January,  much  better  as  to  her  general  health,  and 
particularly  with  more  colour  and  more  animation  in 
her  countenance  ;  but  in  refpeft  to  the  menflrual  eva- 
cuation, the  fame  as  before.    When  fhe  left  the  hof- 
pital, fhe  had  directions  to  come  again  after  5  or  6 

«  fl  weeks ; 
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weeks;  when,  if  the  fuppreffion  of  the  menfes  fliould 
flill  continue,  I  intend  to  repeat  the  pneumatic  appli- 
cation. 1  have  likewife  given  oxygene  air  to  ano- 
ther patient  affe&ed  with  epilepfy  joined  with  ame- 
norrhea ;  hut  as  I  have  not,  in  this  cafe,  repeated  the 
application  fufficiently,  I  do  not  yet  think  myfelf  war- 
ranted to  fpeak  of  its  effects. 

I  am,  dear  Sir,  with  great  regard,  y.our's, 

RICHARD  PEARSON. 
Birmingham,  Feb.  2,  1795. 

P.  S.  From  what  I  have  feen  of  the  effects  of  oxygene, 
I  think  it  fliould  at  firfl  be  applied  in  more  diluted 
dofes  than  thofe  in  which  you  feem  to  have  given  it. 
In  my  little  pamphlet  1  have  faid,  (p.  4J,  that  "  at  the 
firft  time  of  ufing  it,  it  fliould  be  mixed  with  8  or  10 
times  its  bulk  of  atmofpheric  but  I  think  it  will  in 
moft  cafes  be  prudent  to  dilute  it  with  as  much  as  12 
or  15  times  its  quantity  of  common  air. 

•■><;  .!><•• 

ExtraB  of  a  Letter  from  Dr.  Thornton. 

A  gentleman,  Mr.  T  d,  was  recommended  to 

me  by  Mr.  Baker  ;  he  had  been  affli&ed  with  afthma 
for  the.  laft  13  years.  Having  lofs  of  appetite,  great 
mufcular  weaknefs,  cold  extremities,  and  a  languid 
pulfe,  I  direfted  him  to  inhale  a  fuper-oxygenated 
air.  After  fix  weeks  trial  of  the  efficacy  of  this  new 
means,  accompanied  with  medicines,  his  aflhma  was 
not  diminifhed,  which  furprifed  me,  as  I  had  in  this 
way  relieved  and  cured  feveral  afthmas  this  winter  and 
the  preceding,  but,  on  the  contrary  it  feemed  fomewhat 
increafed.  This  gentleman  was  now  feized  with  a 
violent  cold  ;  fearing  the  recentOxygenation  might  in- 
creafe  the  inflammatory  fymptoms,  I  directed  him  to 
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inhale  hydrogene  gas,  diluted  with  atmofpheric  air.  The 
heat  and  forenefs  at  his  bread  were  immediately  taken 
off.  He  repeated  this,  and  he  is  himfelf  fully  perfuaded, 
from  the  knowledge  he  has  of  his  own  confiitution 
and  the  lafting  effefts  of  a  cold  with  him,  that  the  hy- 
drogene  gas  prevented,  or  rather  cured  this  catarrhal 
attack;  upon  a  more  particular  inquiry,  I  found  he 
was  in  the  habit  of  relieving  his  aflhmatic  fits  by  going 
to  the  play,  which  fucceeded  if  he  went  into  the  upper 
gallery,  but  not  if  he  fat  in  the  pit,  and  that  a  fharp 
eafterly  wind  was  fure  to  bring  on  a  paroxyfm,  if  he 
walked  in  the  face  of  it  ;  and  that  he  was  never  fo 
well  as  in  crowded  rooms,  and  in  foggy  damp  air. 

When  Mr.  T  d  inhaled  an  oxygenated  atmo- 

fphere  alone,  he  was  accuflomed,  though  the  oxygene 
was  very  confiderably  diluted,  to  awake  early  with 
difficulty  of  breathing,  a  long  fit  of  coughing,  the 
breath  hot,  and  the  tongue  parched.  When  he  began 
to  inhale  the  hydrogene  air,  he  fell  afleep  fooner  than 
before,  flept  compofedly,  and  had  none  of  the  above 
fymptoms,  Since  the  catarrh  was  cut  fhort  by  the 
hydrogene,  I  have  ventured  to  give  him  a  little  oxy- 
gene by  day,  with  hydrogene  at  night.  H,e  is  going 
on  well  ;  falls  afleep  foon  after  taking  the  hydrogene, 
and  is  quite  exempt  from  the  above-mentioned  difa- 
greeable  complaints. 

I  cannot  help  adding,  that  I  had  lately  an  opportunity 
of  obferving  a  fa&,  which  feems  to  favour  your  idea  of 
mufcular  motion,  as  dependent  upon  oxvgene.  An 
aflhmatic  patient  after  going  up  flairs  was  always  obliged 
to  remain  quiet  in  her  chair  near  ten  minutes,  before 
fhe  could  enter  into  conversion.  The  progrefs  of 
her  recovery  not  being  fo  fpeedy  as  Che  could  wifh,  fhe 
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fancied  the  vital  air  in  a  ftate  of  dilution  did  her  no 
fervice. — Alter  inhaling  the  quantity  I  judged  prudent, 
I  have  begged  her  to  go  down  flairs,  and  walk  up  as 
quick  as  ufual/or  rather  more  fo,  which  fhe  obligingly 
did,  and  was  able  then  to  converfe  the.  moment  fhe 
entered  the  room. 

Ever  your's, 

a 

R.  I.  THORNTON. 

_> 

The  Rev.  Mr.  F  ,  at  Briflol  Hotwells,  much 

troubled  with  dyfpncea,  and  mucous  expectoration, 
ufed  to  afTure  me,  that  after  inhaling  diluted  oxygene 
air,  he  could  walk  up  the  fteep  hill  to  Clifton  with 
much  greater  eafe  than  at  other  times.  He  made 
the  experiment  innumerable  times.  This  air,  however, 
rendered  him  no  permanent  benefit;  his  diforder  de- 
pending upon  mal- confirmation. 

We  may  admit  thefe  fafts,  as  they  feem  clearly  afcer- 
tained,  and  fupported  by  many  analogies.  But  would 
not  jether  or  other  drugs  have  done  the  fame  ?  And 
was  the  efft  ci  produced  by  the  fpecific  power  of  oxy- 
gene ?  A  good  reafoner  ought  not  to  admit  fuch  power 
till  there  lhall  have  been  made  a  number  of  compara- 
tive experiments,  of  which  no  man  has  perhaps  con- 
ceived the  idea.  It  is,  for  inflance,  poffible  for  any 
thing  we  know  to  the  contrary,  that  certain  fubftances 
intrpduced  into  the  flomach  fhall  prevent  an  animal 
from  drowning  fo  foon  as  its  unprepared  fellow,  without 
communicating  oxygene  to  the  fyflem,  and  thus,  to  a 
certain  degree,  rendering  refpiration  fupcrfluous.  In 
tbjs  caJe  it  would  be  doubtful  whether  oxygene  a£ls 
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#n  the  fame  principle  as  the  bodies,  producing  an 
effea  fo  far  equivalent,  or  on  a  principle  peculiar  to 
itfelf.  When  we  are  acquainted  with  the  refult  of 
thefe  moreextenfiverefearches,  we  fhall  not  be  in  lo 
much  danger  as  at  prefent  of  being  feduced  by  narrow 
views  into  wrong  conclufions. 

In  November  1794,  Mr.  James  Tobin  of  Briftol, 
informed  me  he  had  heard  of  inftances  of  amaurofis, 
in  which  benefit  had  been  derived  from  inhaling  oxy- 
gene  air.  From  my  own  experience  I  could  not  give 
him  any  encouragement,  except  as  to  the  probable 
fafety  of  the  trial  ;  but  as  he  had  loft  the  fight  of  one 
eye  entirely  by  this  difeafe,  and  had  that  of  the  other 
exceedingly  impaired,  he  determined  upon  the  expe- 
riment. He  ventured  upon  the  quantities  fpecified 
in  the  following  note,  with  which  he  favoured  me  from 
memorandums  made  at  the  time.  Not  the  fmalleft 
difference  for  the  better  or  the  worfe  was  experienced 
at  the  time  or  fince  as  to  his  vifion. 

"  Mr.  James  Tobin  for  fourteen  days  in  December, 
1794,  took  of  atmofpheric  mixed  with  equal 
"  parts  of  oxygene  air,  from  five  to  fix  of  Mr. 
"  Watt's  fmaller  cylinders  daily  ;  having  difcontinued 
"  it  for  a  fortnight,  he  began  again  taking  of  the  fame 
"  proportions  five  cylinders  for  nineteen  days  ;  four 
"  minutes  are  more  than  fufficient  for  the  breathing  of 
"  one  cylinder  (i.  e.  §  of  a  cubic  foot)  of  this  air.  Mr. 
.  ■  J.  T.  has  occafionally  breathed  the  pure  oxygene 
"  without  any  inconvenience,  nor  could  he  abfolutely 
"  afcertain  any  effeCl;  from  the  mixed  air,  though  he 
"  fometimes  thought  he  derived  from  it  the  power  of 
"  refilling  cold.  The  proportion  of  oxygene  is  fo 
*  F  4  great 
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"  great  in  this  mixture  as  to  add  brilliancy  to  the 
"  flame  of  a  candle  after  it  has  paffed  through  the 
"lungs."  March  23,  1795. 

I  have  received  general  information  concerning 
feveral  other  patients,  to  whom  oxygene  has  been  ad- 
miniftered.    Compleat  reports  will,  I  hope,  be  pub- 
lifhed  in  due  time.    In  fome  of  thofe  patients  fcro- 
phulous  tumours  have  difappeared  during  this  treat- 
ment.   In  one  a  combination,  which  I  had  recom- 
mended feveral  months  ago  in  fuch  cafes  of  cancer  as 
fhould  refift  the  external  application  of  carbonic  acid 
or  other  unrefpirable  airs,  has  been  employed  with 
great  advantage,  and  will  probably  effecl  a  complete 
cure.   Carbonic  acid  air  having  been  applied  for  three 
months  to  a  cancerous  ulcer  of  the  breaft  without 
mending  its  ftate,  it  was  conceived  that  the  inhalation 
of  oxygene  air,  together  with  the  continuance  of  the 
external  application  of  the  c.  acid,  might  produce  an 
effeft  to  which  the  latter  alone  was  not  equal.    In  lefs 
than  a  fortnight  after  this  alteration  in  the  treatment, 
good  pus  was  difcharged,  healthy  granulations  ap- 
peared, and  the  ulcer  was  much  diminifhed.  There 
has  fince  been  a  gradual  progrefs  towards  recovery, 
and  the  cancer,  I  am  well  informed,  "  is  all  but 
healed," 
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XVIII.  Cafes  in  which  different  unrefpirabk  airs  were 

ad?nin?flered. 

Letter  from  Dr.  .Ferriar. 

Mcmchefler,  Jan.  23,  1795. 

Sir, 

It  would  afford  me  fin  cere  pleafure  if  I  could  furnifh 
you  with  any  decifive  proofs  of  the  efficacy  of  Pneu- 
matic Medicines  ;  but  my  trials  of  them  have  not  yet 
been  numerous,  and  my  patients  have  not  been  fo  regu- 
lar and  perfevering  as  I  could  have  wifhed.  I  began 
to  ufe  hydrogene  about  two  months  ago,  with  an 
elderly  man,  who  had  every  fymptom  of  confirmed 
phthifis,  and  whofe  complaints  had  been  ufhered  in  by 
hasmoptoe.  His  pulfe  was  120,  and  very  quick;  on 
that  day  when  he  firft  breathed  the  mixture,  there  was 
\  of  hydrogene.  He  remarked  that  he  did  not  cough 
during  the  reft  of  the  day  ;  and  the  next  morning,  his 
pulfe  was  only  from  60  to  70.  By  adminiftering  a 
dofe  of  the  air  morning  and  evening,  and  increafing 
the  proportion  of  hydrogene  to  -§,  he  obtained  feveral 
eafy  nights,  though  the  weather  was  frofty,  and  a  thick 
fog  prevailed  for  feveral  days.  1  Thefe  favourable 
appearances  are  now  over ;  for  the  air  no  longer  gives 
him  relief,  owing,  I  apprehend,  to  the  period  of  the 
difeafe.  When  the  hydrogene  loft  its  efficacy,  I  gave 
him  the  hydro-carbonate,  and  afterwards  oxygene, 
without  benefit. 

The  next  cafe  in  which  I  ufed  liydrogene  was  that 
of  a  lady  who  had  been  haraffed  with  a  fpafmodic 
afthma  upwards  of  11  years.  During  the  laft  two 
years  and  half,  fhc  had  feldom  been  free  from  a  pa- 
roxyfm  above  four  days  together.    After  breathing  the 
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mixture  with  a  third  of  hydrogene,  fhe  complained  of 
a  fenfation  of  fulnefs  in  the  lungs,  and  of  fevere  cold- 
nefs.  I  prevailed  upon  her  to  ufe  the  medicine  twice 
a-day  for  fome  time;  and  fhe  has  certainly  been  more 
free  from  the  aflhma  than  fhe  had  been  at  any  time  for 
the  laft  three  years.  In  the  courfe  of  two  months,  fhe 
has  had  only  two  paroxyfms,  and  they  have  been 
fhorter  than  ufual.  I 'have  attempted  to  relieve  her 
during  the  paroxyfm,  by  giving  oxygene,  but  without 
effea. 

I  made  a  patient  at  the  Infirmary  infpire  a  mixture, 
with  tho  common  proportion  of  oxygene,  in  my  pre-  . 
fence,  a  few  days  ago.  The  man  has  had  a  fevere 
afthma  during  feveral  years,  which  only  quits  him  in 
the  middle  of:  fummer.  He  had  been  once  free  from 
his  complaint  for  a  confiderable  time,  by  taking  bark 
and  opium  under  my  direction .  After  infpiring  the 
air,  he  faid  he  felt  himfelf  perfectly  eafy,  and  that  if 
he  could  continue  fo,  he  fhould  think  himfelf  well. 
He  has  negle&ed,  however,  to  return  as  I  defired,  for 
another  dofe. 

I  have  found  no  inconvenience  refult  from  the  exhi- 
bition of  the  airs ;  on  the  contrary,  the  confumptive 
patient  whom  I  firft  mentioned,  thought  his  appetite 
and  fpirits  improved  by  the  ufe  of  the  hydrogene. 

I  hope,  in  a  fhort  time,  to  acquire  more  fa£ls  on  this 
fubjeft ;  in  the  mean  time  I  mall  be  very  happy  if  thefe 
flight  obfervations  can  be  of  any  ufe  to  you. 

I  am,  Sir,  &c. 

J.  FERRIAR. 

To  Dr.  Beddoes. 

Letter 
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Letter  from  Dr.  Carmichael. 
Dear  Sir, 

The  Hydro-carbonate,  fo  far  as  my  observation  goes, 
has  never  failed  to  afford  very  fenfible  relief  in  Phthifis 
Pulmonalis.  Conlumption  occurs  very  frequently 
in  this  place  ;  but  it  rarely  happens  that  a  phyfician 
is  applied  to  early  in  the  diforder,  when  much  advan- 
tage may  be  expected  to  be  derived  from  the  ufe  ot 
modified  air.  Theperfons  affe&ed  with  Phthifis,  whole 
cafes  are  detailed  below,  were  reduced  to  the  brink  of 
the  grave,  and  cannot  therefore  be  confidered  as  favour- 
able fubjefts.  I  have  however  the  fatisfa&ion  to  in- 
form you  that  the  hydro-carbonate  has  hitherto  re- 
prieved one  of  them,  and  that  the  Sufferings  of  the  two 
others  were  uniformly  and  greatly  alleviated.  No 
medicines  having  been  ufed  at  the  fame  time,  the 
cifefts  produced  are  to  be  attributed  entirely  to  the 
virtues  of  the  factitious  air. 

J.  A.  applied  for  my  advice  Dec.  1,  1794  :  has  very 
frequent  cough,  attended  with  copious  expectoration, 
pain  of  his  fide,  dyfpncea  on  the  flighteft  bodily  exer- 
tion, colliquative  fweats  and  diarrhoea,  very  reftlefs 
nights,  ltrength  much  impaired,  p.  115.  Thefe  com- 
plaints originated  about  five  months  fince  without  any 
evident  caufe,  and  notwithftanding  many  remedies  ufed 
have  continued  to  increafe.  I  prepared  a  mixture  of 
hydro-carbonate  and  common  air,  in  the  proportion  of 
one  quart  to  nineteen,  which  he  inhaled  at  intervals  as 
direQed  below  in  J.  TVs  cafe  (p.  87).—  2.  The  vertigo 
produced  was  confiderable  and  from  which  he  did  not 
completely  recover  for  upwards  of  an  hour.  Has  had 
a  very  comfortable  night,  cough  relieved  and  he  expec- 
torates 
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torates  with  more  eafe,  p.  108  ;  breathing  lefs  difficult. 
— 6.  Pain  of  fide  and  dyfpncea  gone,  cough  not  fo 
frequent,  foetor  of  the  matter  expectorated  not  fo  offen- 
five,  diarrhoea  lefs  frequent,  perfpiration  much  lefs 
profufe,  p.  104;  fleep  has  been  uniformly  good  fince 
he  began  the  ufe  of  the  modified  air.    Vertigo  pro- 
duced ftill  considerable,  and  after  having  once  gone 
completely  off  continues  to  return  at  intervals  during 
the  day. — 13.  All  his  fymptoms  better  except  in  point 
of  flrength,  which  feems  gradually  to  decay.  His 
mother  requefted  me  to  inform  her  whether  or  not  it 
was  my  opinion  that  her  fon  could  recover  ;  I  replied 
that  I  had  little  expectation  of  fo  favourable  an  event, 
but  that  his  life  might  be  prolonged  and  rendered  more 
comfortable  by  the  ufe  of  the  modified  air.    From  this 
time,  however,  for  five  days,  I  faw  no  more  of  him. — 

18.  He  returned  to-day,  and  earneflly  entreated  me  to 
fuffer  him  to  inhale  the  modified  air  as  formerly.  All 
the  fymptoms  were  greatly  aggravated,  the  fcetor  of 
his  breath  was  intolerable,  and  his  diarrhoea  had  re- 
turned with  increafed  violence,  p,  120  ;  he  breathed 
the  fame  mixture  as  at  firft  prefcribed  for  him. — ■ 

19.  Hydro-carbonate  occafioned  considerable  vertigo, 
has  paffed  the  night  comfortably  and  feems  much  re- 
frefhed  by  his  fleep,  cough  lefs  urgent,  p.  108.— 
24.  Cough  lefs  frequent,  dyfpncea  lefs  urgent,  fcetor 
of  his  breath  lefs  offenfive,  fleeps  well,  body  regular, 
p.  104.  Notwithftanding  the  relief  ot  his  fymptoms, 
his  flrength  is  evidently  declining, — 30.  Continues 
the  fame. — Jan.  12,  1795-  Since  the  lall  report,  owing 
to  the  feverity  of  the  weather,  he  was  prevented 
from  attending.  I  am  this  day  informed  that  his 
diarrhoea  returned  with  great  violence  and  carried  him 
off  on  the  tenth  in  ftant. 

s.  c. 
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S.  C.  aet.  32,  was  about  nine  months  fince,  in  con* 
fequence  of  expofure  to  cold  and  wet,  feized  with 
cough  and  pain  of  his  breaft,  which  fymptoms  were 
foon  after  attended  with  considerable  expectoration. 
I  firft  faw  him  towards  the  end  of  July.    His  cough 
was  then  fevere  and  attended  with  copious  expecto- 
ration of  a  whitilh  ropy  fluid,  he  complained  of  flying 
pains  of  his  thorax,  dyfpncea  on  any  flight  exercife, 
reftlefs  nights,  and  ftrength  much  impaired,  p.  loo. 
He  was  at  that  time  engaged  in  bufinefs,  but  as  his 
ftrength  was  but  ill  adapted  to  the  attendance  required, 
and  his  mind  feemed  little  at  eafe,  I  recommended  to 
him  to  leave  fuch  fcenes  for  the  prefent,  and  if  he 
conveniently  could,  to  retire  for  a  few  months  into  the 
country.    With  this  advice  he  readily  complied,  and 
I  faw  no  more  of  him  until  the  middle  of  October. 
His  mended  appearance  befpoke  the  benefit  he  had 
derived,  he  had  had  no  pain  in  his  breaft  for  fome 
weeks,  and  could  ufe  confiderable  exercife  without 
any  return  of  dyfpncea,  his  appetite  was  much  better, 
and  he  in  general  flept  pretty  well,  his  cough  and  ex- 
pectoration continued  in   a  lefs  degree.    But  this 
glimpfe  of  hope  was  only  of  Ihort  continuance,  he 
gradually  loft  the  ground  he  had  acquired,  to  his  for- 
mer fymptoms  new  ones  were  added,  fo  that  at  the  end 
of  November,  when  I  again  faw  him,  it  was  but  too 
evident  that  he  could  not  much  longer  ftruggle  with 
fo  formidable  a  difeafe.— Dec.  4.  Cough  very  fevere, 
copious  expeaoration  of  a  ropy  whitifh  phlegm,  dyfp- 
ncea urgent  on  the  flighteft  exertion,  nights  very  reft- 
lefs notwithitanding  he  is  in  the  habit  of.  taking  a  grain 
and  half  of  extract  of  opium  at  bed-time,  prof  ufe  per- 
fpirations,  p.  no,  body  regular,  appetite  and  ftrength 
much  impaired.    I  directed  him  to  inhale  a  mixture 

containing 
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containing  one  quart  of  hydro-carbonate  and  nineteen 
of  common  air,  once  a-day,  and  dcfired  him  to  omit  the 
opiate  at  bed-time. — 5.  Confidcrable  giddinefs  pro- 
duced by  the  hydro-carbonate,  and  he  complains  that 
to-day  he  feels  himfelf  more  languid  than  ufual.  Slept 
better  than  he  has  been  accultomed  to  do  for  fome 
weeks  paft. — 10.  Cough  much  abated,  expectorates 
with  more  eafe,  pain  of  his  fide  gone,  dyfpncea  on 
motion  lefs  urgent,  continues  to  enjoy  very  comfort- 
able nights,  perfpirations  much  lefs  profufe,  p.  go. — 
15.  Continues  to  find  relief  from  the  modified  air. — 
520.  For  the  two  laft  days  his  cough  has'  been  rather 
worfe,  and  his  nights  reftlefs,  p.  100,  body  coftive.  I 

dire&ed  him  to  take  a  little  rhubarb  occafionally.  

25.  Body  regular,  cough  relieved,  and  he  has  flept 
better ;  for  fome  time  paft  no  perfpirations,  p.  go. — 
go.  He  is  evidently  more  emaciated,  his  voice  has 
become  more  feeble,  and  his  ftep  is  lefs  firm.  Cough 
variable,  expectoration  rather  more  copious. — Jan.  4, 
1795'  Confiderably  affected  by  the  feverity  of  the 
weather,  cough  increafed  and  attended  with  a  fenfe  of 
tightnefs  in  his  breaft,  and  at  times  with  pain  under 
his  fternum. —  27.  I  heard  nothing  of  him  for  fome 
days  fubfequent  to  the  laft  report.  Finding  himfelf 
getting  worfe,  he  was  advifed  to  apply  elfewhere,  but 
medicine  was  of  no  avail,  and  I  am  informed  that  he 
funk  under  his  complaints  two  days  fince. — Had  it 
been  poffible  for  me  to  have  fupplied  this  patient,  and 
him  whofe  cafe  is  before  detailed,  with  modified  air  at 
their  own  houfcs,  during  the  unufually  fevere  weather, 
might  they  not  have  recovered  ? 

J.  T.  aet.  40,  has  for  two  years  paft  been  affe&cd 
during  the  winter  and  fpr'mg  months  with  cough  and 

expectoration, 
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expeftoration/  and  at  times  with  pains  in  bis  breaft, 
accompanied  with  flight  dyfpncea.    Thefe  fymptoms 
in  general  left  him  during  the  fummer  months,  and 
never  at  any  time  arofe  to  fuch  a  degree  as  to  prevent 
him  from  following  his  ufual  occupation.    In  the  be- 
ginning of  October  laft,  he  was  feized  with  pain  of  his 
fide,  cough,  dyfpncea,  and  after  fome  time  with  copious 
expectoration.    He  applied  for  my  advice  in  the  be- 
ginning of  November.    At  that  time  he  had  an  almoft 
inceffant  cough,  attended  with  copious  expectoration, 
he  complained  of  a  fenfe  of  tightnefs  acrofs  his  thorax, 
and  much  dyfpncea  on  the  flighteft  exertion,  his  pulfe 
was  in  general  from  1 10  to  120,  his  nights  were  reftlefs 
and  attended  with  profufe  perfpirations,  his  body  was 
irregular,  his  appetite  much  impaired,  his  frame  much 
emaciated.  I  ordered  for  him  at  different  times  emetics, 
fquils,  ammoniacum,  blifters,  &c.  but  from  none  of 
them  did  he  derive  more  than  a  very  temporary  relief. 
— Nov.  27.  He  began  the  ufe  of  the  hydro-carbonate. 
I  directed  him  at  fir  ft  to  inhale  a  mixture  containing  a 
quart  and  an  half  of  this  fpecies  of  factitious  air,  and 
nineteen  of  atmofpheric  air.    This  quantity  he  ufed  in 
about  twenty  minutes,  breathing  it  for  twenty  feconds 
together,  and  then  refting  for  one,  two,  or  three  minutes 
according  to  the  degree  of  vertigo  produced. — 28.  The 
vertigo  produced  by  yefterday's  inhalation  was  very 
fevere,  and  returned  at  intervals  during  the  evening. 
He  has  parted  a  much  better  night  than  ufual,  and  fays 
that  the  dyfpncea  and  fenfe  of  ftrifture  on  the  thorax 
are  much  relieved.    The  quantity  oi  hydro-carbonate 
diminifhed  to  one  quart,  diluted  as  above. — 30.  Cough 
much  relieved,  fenfe  of  ftricture  gone,  dyfpncea  lefs 
troublefome  on  motion,  has  had  better  nights,  and  his 
perfpirations  arc  lefs  profufe,  p.  106,  appetite  rather 

better. 
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better.— Dec.  7.  Cough  evidently  better,  expeaoration 
confiderably  diminiflied,  p.  9(5,  body  for  fome  days 
paft  regular,  breathing  fo  much  improved  that  he  can 
with  eafe  walk  up  flairs  to  his  chamber  and  undrefs 
himfelf,  without  return  of  dyfpncea,  which  he  could 
not  before  accomplifh  without  the  greateft  difficulty, 
fleeps  better  than  he  has  done  for  months  paft,  perfpi- 
rations  entirely  left  him,  appetite  mended.— 15.  Con- 
tinues to  recover  in  every  refpect,  has  at  times  fome 
return  of  tightnefs  of  his  breaft,  but  which  is  uniformly 
relieved  or  compleiely  carried  off  by  the  hydro-carbo- 
nate.   His  countenance  is  evidently  altered  for  the 
better,  and  he  is  of  opinion  that  his  ftrength  returns. 
Notwithftanding  that  the  modified  air  ftill  continues  to 
produce  confiderable  vertigo,  I  increafed  the  quantity 
to  two  quarts,  diluted  as  before. — 27.   Cough  very 
much  relieved,  expectorated  matter  reduced  to  one- 
third  of  its  former  quantity,  p.  from  84  to  90.    He  has 
evidently  acquired  flefh,  and  he  is  of  opinion  that  his 
ftrength  continues  to  improve. — Jan.  6,  1795.  Cough 
rather  more  frequent  and  attended  with  fome  degree 
of  dyfpncea.    On  account  of   the  feverity"  of  the 
weather,  which  evidently  affects  him,  I  ordered  him 
not  to  ftir  from  home.  At  this  time  he  began  to  breathe 
the  modified  air  of  the  ftrength  directed  above,  twice 
a-day. — 16.  Cough  relieved,  quantity  of  expectorated 
matter  much  the  fame  as  reported  on  the  27th  ult.  in 
other  refpefts  the  fame. — Feb.  1.  On  account  of  the 
unufual  feverity  of  the  weather,  no  advance  has  been 
made  fince  laft  report.    Cough  more  variable,  and  at 
times  attended  with  fome  degree  of  dyfpncea,  expecto- 
torated  matter  rather  increafed,  he  does  not  however 
emaciate. — 12.  Cough  much  abated,  quantity  of  ex- 
pectoration reduced  to  one-fifth  of  its  former  quantity, 

his 
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ftrength  is  fo  much  recruited  that  it  is  with  difficulty  I 
can  reftrain  him  from  returning  to  his  occupation.  In 
every  refpeft  he  is  much  better. — March  1.  Continues 
to  gain  ftrength,  cough  lefs  frequent,  and  expectoration 
ftill  diminishing  in  quantity,  appetite  good,  fleeps 
well.  As  I  could  not  prevail  with  him  to  remain 
longer  at  home,  I  advifed  him,  before  he  returned  to 
his  ufual  occupation,  to  walk  out  a  little  daily. 

[It  is  much  to  be  regretted  that  this  patient  would 
not  be  perfuaded,  or  could  not  afford  to  devote  himfelf 
entirely  to  the  care  of  his  health.  His  return,  how- 
ever, to  his  ufual  occupation,  and  confequent  expofure 
to  the  feverities  of  fuch  a  feafon,  form  an  aera  in  his 
cafe  ;  and  Dr.  Carmichael  has  promifed  me  a  continu- 
ation of  his  hiftory.  I  fhall  not  fail  to  communicate 
the  event  to  the  public  in  the  courfe  of  the  prefent 
year :  cafes  now  in  progrefs,  befides  thofe  mentioned 
in  this  pamphlet,  will  enable  me  in  a  few  months  to 
add  a  fmall  appendix.    T.  B.J 

In  prefcribing  the  ufe  of  this  fpecies  of  factitious 
air,  fuppofing  my  patient  to  be  19  years  of  age  or  up- 
wards, I  begin  by  directing  1  quart  of  hydro-carbonate 
to  be  mixed  with  ic)\of  atmofpheric  air.  In  this  pro- 
portion it  may  be  inhaled  tor  fifteen  or  twenty  feconds 
together,  without  producing  much  uneafinefs  of  the 
head  or  vertigo;  it  is  then  prudent  to  defift  until  fuch 
time  as  any  feeling  occafioned  by  it  goes  off,  which 
will  in  general  require  from  one  to  five  minutes. 
Vertigo  univerfally  accompanies  the  ufe  of  the  hydro- 
carbonate,  even  in  much  fmallcrdofcs  than  thofe  which 
I  have  above  directed.  At  firft  the  patient  is  fenfible  ^ 
ot  a  tightnefs  acrofs  his  forehead,  and  a  fenfe  as  of 
fomething  creeping  round  his  ears  and  back  part  of  his 
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head.  Thefe  fymptoms  gradually  rncreafe,  until  they 
are  loft  in  'vertigo,  or  if  imprudently  too  much  has  been 
given,  in  a  flight  degree  of  apoplexy.  I  have  made 
ufe  of  fpirits,  water,  and  volatile  effluvia,  to  reftore 
patients  overcome  by  this  fpecies  of  modified  air,  but 
nothing  feems  to  anfwer  the  purpofe  fo  well  as  expofing 
them  freely  to  a  current  of  the  atmofphere.  I  in 
general  make  ufe  of  incipient  vertigo  as  a  tefl  how 
much  of  the  mixture  patients  may  breathe  at  a  time, 
and  unlefs  it  produces  more  or  Iefs  of  this  effect,  I 
do  not  find  that  the  advantages  derived  are  To  con- 
fpicuous.  The  proportion  of  the  hydro-carbonate  may 
be  increafed  as  the  fyflem  becomes  habituated  to  its 
operation.  J.T.  at  this  time  takes  a  gallon  of  hydro- 
carbonate  diluted  with  four  gallons  of  atmofpheric 
air  twice  a-day,  and  without  producing  much  difturb- 
ance  in  the  fyflem.  The  other  two  patients  never 
inhaled  the  modified  air  ftronger  than  in  the  propor- 
tion of  two  to  eighteen,  nor  oftener  than  once  a-day. 

In  preparing  the  hydro-carbonate,  I  find  it  to  be  of 
the  utmoft  confequence  to  fuffer  water  to  pafs  from, 
the  water-pipe  in  the  rnoft  gradual  manner.  By  doing 
fo  the  air  comes  over  much  flower,  but  its  purity  com- 
penfates  for  a  little  lofs  of  time.  If  much  water  is 
7i fed  a  confrderable  quantity  of  hepatic  and  aerial  acid 
airs  are  generated.  The  latter  is  of  little  confequence, 
as  it  may  be  abforbed  by  quick-lime  put  into  the  refri- 
geratory, but  the  former  being  infeparable  from  the 
hydro-carbonate,  increafes  dyfpnoea  when  prefent,  and 
I  have  fufpeckd  it  fomctimes  of  occafioning  pains  in 
the  breafl. 

The  hydro-carbonate  lofcs  much  of  its  activity  hy 
keeping,  it  does  not  produce  vertigo  in  the  fame  de- 
gree, 
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gree,  and  I  have  not  obferved  the  fame  beneficial  ef- 
fects refult  from  its  ufe.  On  recurring  to  frefh  pre- 
pared air,  it  is  neceffary  to  begin  again  with  a  very 
fmall  dofe. 

I  am,  dear  Sir,  &c.  Sec. 

JOHN  CARMICHAEL, 
Birmingham,  Feb.  12,  1795. 

The  colleftion  of  letters  from  Dr.  Withering  and 
others  being  out  of  print,  and  not  likely  to  be  ever 
republifhed,  I  fhall  extract:  the  following  important 
o.bfervation.  Whatever  opinion  be  formed  con- 
cerning the  nature  of  the  cafe,  the  patient  clearly 
appears  to  owe  her  life  to  the  pneumatic  treatment : 

ExtraS  from  a  letter  from  Dr.  Ewart,  dated  No- 
vember iqth,  1793. 

The  other  cafe  in  which  I  employed  the  inhalation 
of  mephitic  air,  was  that  of  a  lady  (Mrs.  P.)  aged  about 
22  years  ;  who  nearly  two  years  and  a  half  ago,  was 
feized  in  Ruffia  with  fymptoms  of  a  violent  pleurify, 
after  incautioufly  eating  iced  cream  when  over-heated. 
Notwithftanding  blood-lettings  and  other  evacuations, 
the  inflammatory  fymptoms  feem  to  have  run  into  a 
rapid  fuppuration  ;  for  eight  or  ten  days  after  the  firft 
attack,  and  after  afevere  fit  of  coughing,  almoft  imme- 
diate relief  followed  the  fudden  expectoration  of  a 
large  quantity  of  what  was  deemed  pure  pus,  {lightly 
intermixed  with  blood.  But  though  the  pain  and 
dyfpncea  now  abated,  {fill  a  frequent  cough  and  a  very 
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Copious  expe&oration  of  a  fimilar  matter  to  that  dif- 
chargedat  ftrft'  remained  ;  and  foon  her  fever  affumed 
a  heebe  form.  She  was  in  this  fituation  recommended 
to  come  to  England,  but  experienced  no  benefit  ei- 
ther from  the  fea  voyage  or  from  the  ufe  of  the  Briftol 
hot  waters,  which  fhe  drank  during  fome  months.  So 
much  of  her  cafe  1  give  from  her  own  report.  From 
Briftol  fhe  came  to  Bath  in  the  beginning  of  1  a ft  Ja- 
nuary, when  1  fir  ft  faw  her,  eighteen  months  after  the 
commencement  of  her  iilnefs.  The  ftate  of  circum- 
ftances  then  was,  very  confiderable  and  progrejfive 
emaciation,  an  almoft  conftant  hectic  flufh  on  the 
countenance,  the  pulfe  always  quick,  with  regular  and 
ftrong  exacerbations  of  fever  towards  evening,  which 
again  abated  before  morning,  and  were  fucceeded  by 
profufe  fweats;  the  cough  was  very  frequent,  and  the 
expectoration  fo  profufe  as  completely  to  wet  many 
handkerchiefs  daily.  She  began  now  to  infpire  rae- 
phitic  air,  pretty  nearly  in  the  fame  manner  as  Colonel 
Cathcart  had  formerly  done.  She  not  only  repeated, 
however,  the  inhalations  from  the  machine  oftener, 
and  continued  them  longer  each  time  than  was  done  in 
his  cafe,  but  even  while  fhe  was  not  infpiring  through 
the  tube,  the  machine  generally  remained  on  a  table 
near  her,  emitting  the  fixed  air  which  was  continually 
extricated  from  the  mixture  of  calcareous  earth  and 
vitriolic  acid  it  contained,  fo  that  I  feldom  entered  her 
apartment  without  perceiving  mephitic  fumes  in  a 
greater  or  lefs  degree.  The  apartment  being  clofe 
and  of  no  great  extent,  I  fometimes  thought  it  prudent 
to  have  a  window  opened  for  the  purpofe  of  clearing 
it  of  thefe  fumes. — Particular  circumft ances  rendered 
it  neceffary  that  I  ihould  inform  the  lady's  relations 
without  refer  ve,  what  chance  I  faw  of  her  recovery  ; 
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and  in  the  beginning  of  my  attendance  1  did  not  he- 
fnate  to  exprefs  my  defpair  of  doing  her  any  good,  or 
of  ever  feeing  her  better.  Such  however  was  loon  the 
abatement  of  all  her  fymptoms  under  the  above  treat- 
ment ;  fo  entirely  for  fome  weeks  did  the  hectic  fever 
difappear;  and  fo  evidently  did  fhe  gain  during  the 
fame  period  both  flefh  and  fhength,  that  not' only  her 
relations  acquired  new  and  fanguine  hopes  of  her  re- 
covery, but  I  began  feriouflyto  flatter  myfelf  with  a 
difappointmentof  my  predictions,  although  I  durft  not 
venture  to  avow  it.  The  firft  check  given  to  this 
amendment,  which  proceeded  for' four  or  five  weeks, 
was  occafioned  by  an  over  exertion  of  her  lately  reco- 
vered ftrength,  during  a  fatiguing  walk,  the  latter  part 
of  which  was  up  a  pretty  iteep  afcent.  A  return  oi 
pain  in  the  breaft  and  dyfpneea,  a  tinge  of  blood  in  the 
expectoration,  together  with  an  accelerated  pulfe, 
made  me  have  recourfe  to  blood-letting,  blifteis  ap- 
plied to  the  cheft,  Sec.  which  greatly  relieved  thele 
fymptoms,  but  at  the  fame  time  reduced  the  genera! 
ftrength.  The  inhalation  of  mephitic  air  was  inter- 
rupted during  the  period  o.f  this  inflammatory  attack, 
from  an  uncertainty  how  it  might  aft  rather  than  from 
any  obfervation  of  its  difagreeing  ;  but  it  was  repeated 
as  before,  after  the  fymptoms  of  inflammation  had 
abated,  and  again  feemed  to  produce  the  fame  bene- 
ficial effects.  A  fecond  relapfe  however  occurred 
fome  weeks  afterwards  from  a  flight  indlfcretion,  the 
throwing  off  part  of  her  accqflomed  garments,  This 
was  removed  much  in  the  fame  way  as  the  former  one, 
and  the  mephitic  air  was  again  reforted  to  with  fimilar 
fuccefs.  After  each  of  thefe  inflammatory  attacks, 
and  after  one  or  two  others  which  happened  fubfe- 
ajuently,  there  remained  for  fome  time  a  confiderable 
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increafe  of  cough  and  expectoration,  and  a  permanent 
heftic,  which  however  gradually  abated  under  the  ufe 
of  the  mephitic  air.  But  thefe  repeated  relapfes  from 
flight  caufes,  notwithstanding  the  conftitution  rallied 
aftonifhingly  afterwards,  and  foon  feemed  to  regain  all 
it  had  loft,  renewed  my  fears  that  the  difeafe  would 
foon  run  the  ufual  and  rapid  cd'urCe  of  confirmed 
phthifis.  The  patient  left  Bath  in  the  month  of  May 
laft,  to  take  advantage  of  the  Cummer  CeaCon  Cor  trying 
another  voyage  by  Cea,  ftill  bent  on  continuing  the  in- 
halation of  mephitic  air.  I  defpaired  of  hearing  much 
longer  any  favourable  accounts  of  her  ;  but  have  been 
repeatedly  and  agreeably  difappointed,  in  learning  that 
her  health  has  Cince  gained  inftead  of  loCing  ftrength. 
By  a  letter  received  within  theCe  Cew  days  from  Pe- 
terCburgh,  where  Che  has  pafled  the  Cummer,  it  is  re- 
ported to  me  "  that  Che  is  wonderfully  recovered  by 
the  Balfam  of  Mecca,  which  Che  got  Crom  the  TurkiCh 
AmbaCCador."  Whether  Che  has  all  along  continued 
the  mephitic  air,  I  cannot  undertake  to  aCCert ;  but  I 
believe  in  the  affirmative,  from  her  intentions  at  the 
time  of  leaving  this  country.  To  whatever  cauCe  her 
prefervation  is  owing,  it  is  the  firft  caCe  of  Co  fully 
formed,  and  Co  Car  advanced  a  phthifis  that  I  have  met 
with,  in  which  the  progreCs  to  difiblution  has  been  Co 
long  reftrained,  or  Co  Cuccefsfully  repelled. 

I  remain,  dear  Sir,  8cc. 

JOHN  EWART. 

 Accounts  from  Peterfburgh  of  a  late  date  ftatc 

the  amendment  of  this  lady  to  be  more  confiderable 
than  I  ventured  in  my  laft  letter  torcpreCcnt  it.  It  was 
her  intention  to  pafs  the  winter  in  the  South  of  Ruffia, 

but 
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out  Hie  now  thinks  herfelf  fo  well  as  to  be  able  to  re- 
main with  impunity  at  Peterfburgh.  The  expreflions 
of  her  father  in  a  letter  to  her  fitter  are,  "  She  has  re- 
«  covered  progreflively  ever  fince  fhe  returned  here, 
"  regains  flefh  and  ftrength,  is  free  from  lever,  and 
u  fuffers  very  little  from  her  cough,  but  continues  to 
**  fpit  immoderately,  though  with  eafe."  No  mention 
is  made  in  this  letter  whether  fhc  perfifts  in  rfcfpifMg 
fixible  air, 

Your's,  &c. 
Zto.  1,5,  1793.  J. 

ifoM ,  March  25,  179,5, 

My  Dear  Sir, 

In  the  beginning  of  the  winter  Mrs.  P.  was  found 
to  be  pregnant,  and  has  been  delivered  of  a  healthy 
child."  Lady  H.  from  whom  I  had  an  account  within 
the  laft  fortnight,  mentions  no  particular  fymptoms, 
but  only  fays  her  lifter  is  vafily  well.  She  has  not 
breathed  any  factitious  air  fince  her  return  to  Ruflia  ; 
fothat  all  which  can  be  interred  from  her  cafe,  appli- 
cable to  your  fubjecl:,  is  the  evident  amelioration  of 
fymptoms  which  firft  began  to  take  place  here  under 
the  cafe  of  the  carbonic  acid  air.  I  have  Once  admi- 
miniftered  the  fame  air  in  a  confiderable  number  of 
cafes  of  phthifis.  I  can  fay  with  confidence  that  in 
moll  of  them  it  relieved  the  cough  ;  but  m  none  of 
them,  where  the  difcafe  was  fully  formed,  could  it  be 
faid  to  produce  beneficial  effects  in  any  degree  equal 
to  thofc  obferved  in  Mrs,  P's.  cafe.  In  two  cafes  of 
apparently  incipient  phthifis,  the  fymptoms  entirely 
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difappeared  under  its  ufe  ;  but  the  difficulty  of  diftin- 
guifhing  certain  Hates  of  fimple  catarrh  from  the  firffc 
ftage  of  genuine  phthifis,  leaves  it  with  me  ftill  a  mat- 
ter of  doubt,  whether  thefe  two  cafes  were  ftri&ly  of 
the  latter  defcription  or  not. 

One  remark  on  Mrs.  P's.  cafe  is  likewife  obvious, 
that  although  her  difeafe  had  proceeded  to  a  very  for- 
midable length,  with  every  fymptom  which  charac- 
terizes thelaft  ftage  of  phthifis,  yet  as  it  originated  in  a 
pleurify,  brought  on  by  a  fudden  caufe,  and  without 
evidence  of  any  particular  predifpofi  tion  to  phthifis, 
it  may  have  been  a  fimple  impoftume  in  the  lungs, 
unattended  by  tubercules. 

Your's,  &c.  Sec. 

J.  EWART. 

Dr.  Pearfon  has  lately  given  from  Dr.  Bergius  an 
interefting  experiment  on  the  celebrated  remedy  of 
cows-breath  in  confumption.    A  Swedifh  lady,  who 
had  been  fubje£r.  to  fpitting  of  blood,  was  affected  with 
cough,  great  expectoration  and  night  fweats.   She  was 
exceedingly  emaciated ;  difficulty  of  breathing  ren- 
dered itneceffary  to  boHter  her  up  :  fhe  had  conftant 
diarrhoea  and  fwellingof  the  feet.    In  this  laft  ftage  of 
confumption,  when  the  phyficians  had  relinquifhed 
all  hope,  a  large  hall  was  provided  with  ftalls  for  four 
cows,  and  with  a  ftage  on  a  level  with  the  heads  of  the 
cattle,  upon  which  the  patient's  bed  and  chairs  were 
placed.    She  took  poffeflion  of  this  ftation  in  Septem- 
ber :  in  a  month  fome  amendment  had  taken  place; 
and  by  Chriftmas  all  her  fymptoms  were  furprifingly 
mitigated.    Her  fever  was  abated  fo  much  that  her 
pulfe  had  become  natural.    In  fummer  fhe  was  able 
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10  quit  her  habitation  ;  fhe  gained  flefh ;  the  cijta- 
menia  returned  ;  and  (he  had  to  complain  only  of  a 
flight  cough  and  quicknefs  of  breathing  when  fhe 
walked.  The  enfuing  winter  me  would  not  fubmit  to 
pafs  her  days  in  the  hall  with  her  cows.  In  the  fpring 
(he  cauo-ht  cold,  and  flittered  much  from  inflammation 
of  the  lungs.  The  phthifical  fymptoms  returned  in 
autumn  ;  but  fhe  now  refufed  even  to  pafs  her  nights 
near  the  cows  ;  fhe  died  at  the  end  ol  winter.  The 
progrefs  of  this  cafe  during  the  firft  winter  differs  fo 
totally  from  the  conflant  courfe  of  confumption,  efpe- 
cially  when  the  patient  is  fo  far  reduced,  that  we  can 
fcarce  hefitate  to  afcribe  efficacy  to  the  plan  purfued, 
Dr.  Pearfon  thinks  the  patient's  efcape  from  imminent 
death  may  be  imputed  to  the  lowered  atmofphere  and 
the  cajbonic  acid  produced  by  the  refpiration  of  the 
cattle.  I  do  not  fuppofe  much  will  be  attributed  to 
the  balfam  of  their  breath. 

If  nothing  was  owing  to  the  fumes  of  volatile  alkali  ; 
with  which  the  atmofphere  of  the  hall  muff  have  been 
loaded,  we  may  at  lead  conclude  that  no  injury  is 
likely  to  arife  from  the  fpirit  oi  hartfhorn  in  the  appa- 
ratus reprefented  in  PI.  IV. 

In  the  pamphlet  whence  this  obfervation  is  taken, 
the  beneficial  effeft  of  the  atmofphere  of  the  Weft 
r  India  fugar-houfes  in  confumptive  cafes  is  noticed. 
Carbonic  acid  abounds  in  thefe  places.  I  have  recei- 
ved intelligence  of  the  compleat  recovery  of  a  con- 
fumptive patient  who  conftantly  breathed  the  air  of  an 
American  tar-hoiffe,  which  I  fuppofe  may  be  of  much 
the  fame  quality  as  that  of  the  fugar-houfes. 

The  following  fad  I  fhall  not  attempt  to  force  into 
the  fervice  of  my  fpeculations.    I  leave  it,  as  the  re- 
later 
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later  has  judicioufly  done,  to  be  determined  by  others 
whether  the  kind  of  atmofphere  the  patient  breathed 
for  fo  long  a  continuance  had  any  fhare  in  the  ultimate 
effecl;.  That  much  was  owing  to  another  obvious 
caufe  I  do  not  pretend  to  doubt,  and  it  feems  worth 
preferving  as  an  inftance  of  the  good  cfFeft  of  long- 
continued  naufea  and  repeated  vomitting.  Moreover, 
the  narrative  may  fuggefl  the  trial  of  complicated  pow- 
ers where  the  fingle  fail.  Turn  and  twift  our  means 
how  we  can,  we  may  efteem  ourfelves  happy  when  we 
fucceed  at  laft. 

Letter  from  Mr.  Chisholm  to  Dr.  Ewart. 

Bath,  February  16,  1795. 

Dear  Doctor, 

ol  ifiulri'iic  P'J  1  hw  11  text  >loqt;ijl  ior.  ^'j  I  smUVj 
The  cafe  which  you  defired  I  would  fend  you  an 

account  of,  was  as  follows  :— A  negro  man,  a  fervant 
of  mine,  aged  28  years,  of  a  ftrong  mufcular  make, 
a  bricklayer,  in  December  T787,  after  fpending  fome 
days  in  hard  drinking,  and  dancing  in  the  open  air,  was 
feized  with  a  violent  pleurify,  attended  with  ftrong 
fever,  and  all  the  ufual  fymptoms  ;  he  was  feveral 
times  let  blood  and  bliftered  ;  he  alfo  took  a  good  many 
dofes  of  James's  fever  powder  ;  by  which  the  fymp- 
toms of  general,  as  well  as  topical  inflammation,  were 
much  abated,  and  it  was  expected  he  would  (oon  re- 
cover. He  however  continued  to  complain,  and  in  a 
few  days  it  became  evident,  that  matter  was  forming 
in  the  right  lobe  of  the  lungs ;  fome  weeks  thereafter 
he  fuddenly  brought  up  a  confiderable  quantity  of  ill- 
digefted  matter,  mixed  with  much  blood.  I  imme- 
diately on  this  had  him  removed  to  my  own  houfe, 

where, 
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where,  during  two  months,  hoth  food  and  medicine 
were  adminiftercd  to  hirp  with  the  greateft  attention. 
During  all  that  time,  however,  he  continued  to  be  af- 
flifted,  with  a  moft  inceffant  cough,  expeaorating  con- 
fiderable  quantities  of  very  ill  digefted  matter,  always 
much  tinged  with  blood,  a  great  degree  of  he&ic  fever, 
and  at  laft  profufe  colliquative  fweats,  with  great  lofs 
of  ftrength.  I  was  perfectly  fatisfied  he  muft  foon  die, 
of  which  he  himfelfwas  fo  much  convinced,  that  he 
requefted  I  would  fend  him  home,  as  his  wifh  was  to 
die  in  his  own  houfe.  I  then  propofed  he  fhould  try 
the  effects  of  a  fliort  voyage  a,t  fea,  to  which  he  con- 
ferred ;  he  was  accordingly  fent  in  a  chaife  to  our 
neareft  fhipping  place,  uiftant  about  20  miles,  with  di- 
rections to  have  him  put  on  board  or  one  of  the  fmall' 
veffels  employed  in  the  caafting- trade  of  Jamaica.  He 
was  accordingly  put  on  board  of  a  Tingle  decked  veffel, 
about  fixty  tons  burden,  the  only  one  at  that  time  about 
to  fail  from  our  port,  and  I  heard  no  more  of  him  for 
fix  weeks  ;  at  the  end  of  that  time  I  received  a  letter  ' 
from  the  perfon  who  had  the  care  of  the  wharf,,  inform- 
ing me  he  was  landed  there  in  a  dying  condition,  and 
defiring  I  would  fend  a  chaife  for  him  ;  which  I  ac- 
cordingly did,  with  directions  to  make  very  fhort  ftages. 
At  the  end  of  four  days  he  was  brought  to  mCj  and  to 
my  aftonifhment  appeared  in  good  fpirits,  and  feemed 
convinced  he  mould  recover.  On  examining  I  found 
his  pulfe  good,  the  .  heftic  fever  having  entirely  left 
him,  and  although  he  had  Hill  a  fliort  teazing  cough 
at  times,  there  was  nothing  expectorated.  From  that 
time  he  took  no  medicine  whatever,  but  was  plentifully 
fupplied  with  nourifhment,  confining  principallv  of 
panada,  rice,  and  milk,  in  three  months  was  perfectly 
i<  florcd  to  health  and  fircngtb,  and  went  to  work  as 
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•ufual ;  he  is  ftill  alive,  and  in  good  health,  and  has 
never  had  any  return  of  his  pulmonary  complaints. 

The  account  he  gave  of  his  voyage  was  this  : — 
Immediately  on  the  veffels  failing,  he  was  feized  with  a 
violent  vomiting,  occafioned  by  fea-ficknefs,  which 
continued  with  fhort  intervals,  during  the  whole  time 
he  was  on  board  ;  that  being  unable  either  to  ftand  or 
fit  up  much,  he  fpent  the  greateft  part  of  the  time, 
under  the  deck  of  the  veffel,  lying  on  the  top  of  the 
cargo,  where  the  air  is  neceffarily  very  bad,  as  thefe 
veffels  are  generally  loaded  either  with  hogfheads  of 
raw  fugarand  puncheons  of  rum,  or  barrels  of  faked 
beef  and  pork,  and  I  believe  are  veryfeldom  ventilated. 
The  only  nourifhment  he  took  was  fhip  bifcuit,  poun- 
ded and  mixed  with  water  ;  he  was,  in  confequence, 
when"  fir  ft  landed,  reduced  to  fo  great  a  ftate  of  de- 
bility and  languor,  he  imagined  he  was  dying,  but 
•after  a  night's  reft,  and  having  taken  a  good  deal  of 
wholefome  nourifhment,  his  fpirits  were  reftored,  and 
he  found  his  original  complaints  had  in  a  great  mea- 
fure  left  him. 

My  own  opinion  at  the  time  was,  that  his  cure  had 
been  efFe&ed  by  the  frequent  vomiting,  not  having  ever 
heard  any  thing  of  the  beneficial  effecls  of  ^rowered 
air.  What  fhare  that  might  have  in  the  cure,  you  arc 
a  better  judge  ;  the  cafe  was  fimply  as  above  ftated,  on 
the  truth  of  which  you  may  rely,  every  part  having 
paffed  under  my  own  daily  obfervation,  excepting  du- 
ring the  time  he  was  on  board  the  veffel  ;  and  ot  the 
truth  ol  his  account  of  that,  I  have  not  the  fmallcft  rea- 
fon  to  doubt. 

I  am,  your's,  &x.  &c. 
To  Dr.  Ewart.  JAMES  CHISHOLM. 

Ex  I  raft 
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Sxtratl  of  a  tetfer  from  Dr.  Carmichaei,. 

Birmingham,  March  1795. 

1.  B.  ast.  45,  was  attacked  about  four  months  fince 
with  difficulty  of  breathing,  attended  at  times  with  pain 
under  the  fternum,  and  commonly  with  a  fenfe  of 
tightnefsof  the  thorax,frequent  cough,  with  copious  ex- 
pectoration of  a  tough  whitifh  fluid,  p.  96,  body  regiv- 
lar,  appetite  variable.  He  has  feldom  paffed  four  and 
twenty  hours  without  a  material  aggravation  of  all  his 
fymptoms.  Was  firft  attacked  with  this  diforder  fix 
years  ago,  and  has  regularly  fufFered  very  feverely  from 
it  every  winter  fince  that  period  ;  it  has  always  left  him 
about  the  beginning  of  May,  and  he  has  kept  free  from 
complaint  during  the  fummer  and  autumn  months. 
He  has  tried  many  remedies,  but  never  with  more  than 
very  tranfitory  relief* 

.February  14,  1795,  I  directed  him  to  inhale  daily  a 
mixture  of  hydrocarbonate  and  atmofpheric  air,  in  the 
proportion  of  1  to  19. — 15.  No  fenfible. effects  from 
the  ufe  of  the  hydrocarbonate  ;  the  ftrength  of  the  mix- 
ture was  therefore  incfeafed  in  the  proportion  of  2  to 
.18. — 16.  No  vertigo,  nor  any  other  fenfible  effect  pro- 
duced by  the  ufe  of  the  modified  air.  The  proportion 
ftill  farther  increafed  to  4  to  J 8. — 17.  Confiderable 
vertigo  produced  by  yefterday's  dofe,  which  retur- 
ned at  intervals,  attended  by  head-ach  during  the 
day.  Breathing  much  relieved,  even  during  the  act 
of  inhaling  the  modified  air,  and  has  fince  continued 
tolerably  eafy.  Slept  better  laft  night  than  he  has  been 
accultomed  to  do  for  fome  months. — 22.  Hydrocar- 
bonate continues  to  produce  confiderable-  giddinefs, 

breathing. 


(.10*  ) 

breathing,  except  fome  fhort  intervals  of  flight  return, 
continues  much  eaficr.    Cough  lefs  frequent,  expec- 
toration much  diminifhed.    Continues  to  enjoy  com- 
fortable fleep. — 27th.   Had  a  conhdcrable  return  of 
difficulty  of  breathing  on  the  aiternoon  of  the  25th, 
which,  however,  abated  fo  much  before  his  ufual  bed- 
time, as  not  to  prevent  him  from  pafling  the  night 
comfortably.    Cough  infrequent,  and  rarely  attended 
with  expe£r.oration.    Has  for  fome  time  pall  had  no 
pain  under  his  fternum,  and  rarely  any  fenfe  of  tight- 
nefs  of  his  thorax. — March  4.   He  is  in  every  refpe£l 
fo  much  better,  ihat  he  intends  to  return  to  his  ufual 
occupation  (making  moulds  in  a  caff-iron  foundry)  on 
the  gth  inftant.    Modified  air.  continues  to  produce 
vertigo.  1 — March  g.  He  continued  without  any  return 
of  his  complaint,  and  returned  to  his  employment  as 
he  intended  ;  but  alter  working  for  a  few  hours  only, 
he  was  obliged  to  defift,  by  a  return  of  the  fenfe  of 
tightnefs  on  his  thorax,  and  confiderabie  difficulty  of 
breathing.- — Breathing  incrcafed  in  difficulty  towards 
evening,  and  Mill  continues,  attended  by  frequent  dry 
cough. — 13.  Continues  to  breathe  with  confiderabie 
difficulty  ;  p.  100  ;  fleeplefs  nights  ;  cough  more  fre- 
quent ;  but  now  attended  with  confiderabie  expecto- 
ration.—  17th.  Difficulty  of  breathing  continued  until 
yefterday ;  has  paffed  a  better  night  than  ufual  ;  and 
this  mornincr  finds  himfelf  much  better. — 20.  Breath- 
ing  continues  eafier  ;   cough  much  lefs  frequent;  and 
quantity  of  expectoration  diminifhed.    Has  flept  for 
fome  nights  paft  comfortably,  p.  86.    Modified  air 
continues  to  produce  confiderabie  vertigo. — 09.  Con- 
tinues uniformly  to  recover;  his  cough  is  very  trifling, 
and  lie-  expectorates  better,  his  ftrcngth  is  fo  much 
improved,  that  he  can  ufe  confiderabie  exercife  with- 
-  out 
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Out  inconvenience.  Sleeps  uniformly  well.— He  re- 
turns to  work  to-morrow,  but  for  the  prefent  is  to 
work  within  doors.  He  is  of  opinion  that  he  is  in 
every  refpeft  equal  to  the  undertaking. 

I  remain, 

Dear  Sir, 

Your's,  Sec.  8cc. 

J.  CARMICHAEL. 

<..^t  -?><■. 

XIX.  Mr.  Watt's  hints  on  the  operation  of 
different  airs. 

Heathfield,  Jane  17,  1794. 

D^ar  Sir, 

Having  never  made  the  art  of  medicine  my  parti- 
cular ftudy,  I  fhould  not  have  troubled  you  with  my 
crude  ideas  upon  the  ufe  of  pneumatic  medicines,'  if 
your  approbation  of  what  I  mentioned  to  you,  joined 
to  my  earned  defire  to  aid  your  endeavours,  with  tho 
hope  that  poflibly  fame  idea  might  be  ftarted,  which 
may  fave  other  parents  from  the  forrow  that  has  un- 
fortunately fallen  to  my  lot,  had  not  urged  me  to  ftep 
over  the  bounds  of  my  profeffion. 

It  appears  to  me,  that  if  it  be  allowed  that  poifons 
can  be  carried  into  the  fyftem  of  the  lungs,  remedies 
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may  be  thrown  in  by  the  fame  channel.  Remedies 
for  fome  fatal  or  dangerous  diforders  may,  poffibly  at 
leaft,  be  found  in  the  clafs  of  airs,  which  admit  of 
many  known  modifications,  and  doubtlefs  many  more 
ftill  to  be  difcovered  : — which  of  thefe  ma}-  prove 
beneficial  in  confumption,  and  other  analagous  difor- 
ders of  the  lungs,  remains  to  be  afcertained  by  expe- 
riment. You  have  fhewn  that  oxygene  air  is  hurtful 
in  many  cafes  of  thefe  diforders,  though  beneficial  in 
fome  cafes  of  afthma  ;  its  oppofites  inflammable,  azo-  - 
tic,  and  fixed  air,  feem  then  to  be  thofe  which  are 
moft  likely  to  be  ufeful  in  phthifis  :  But  there  are  alfo 
fubftances  which  fome  eminent  phyficians  have  thought 
might  be  ufefully  employed  even  in  the  ftate  of  pow- 
der, fuch  as  Peruvian  bark,  the  calces  of  lead  and 
zinc,  with  other  aftringents. 

To  the  ufe  of  powders,  however  finely  niechanically 
divided,  I  think  there  are  fome  objections;  particu- 
larly I  doubt  whether  they  could  enter  the  minute 
veficles  of  the  lungs ;  but  if  fuch  fubftances  can  be 
chemically  divided  and  obtained  in  the  ftate  of  folution 
in  air  of  fome  congenial  fpecies,  they  might  have  their 
full  effea. 

,It  is  well  known,  that  inflammable  air,  when  pro- 
duced by  the  common  procefs  from  iron  and  vitriolic 
acid,  always  carries  with  it,  even  through,  water,  a 
large  quantity  of  iron ;  fome  of  which  it  afterwards 
depofits,  but  very  piobably  fome  part  ftill  remains 
fufpended.  If  iron  fhould  then  be  efteemed  a  proper 
medicine  for  diforders  of  the  lungs,  we  are  thus  fur- 
nifhed  with  the  means  of  obtaining  it  in  a  fufficiently 
divided  fl.ue ;  and  to  free  it  from  any  adherent  acid, 
it  may  be  paffed  through  acauftic  alcali. 


If  the  calx  of  zinc  is  thought  preferable,  it  is  fuf- 
pcnded  in  inflammable  air  in  great  quantities,  by  ap- 
plying water  or  fleam  to  redhot  zinc  in  clofe  veffels, 
and  probably  alfo  by  the  common  procefs  of  making 
inflammable  air  from  zinc  by.  vitriolic  acid.  The  cal- 
ces of  zinc  are  very  efficacious  in  healing  external 
fores ;  and  are  very  likely  to  be  fo  in  internal  ones, 
provided  they  can  be  applied,  as  I  think  they  may,  by 
the  means  indicated. 

Charcoal  has  lately  been  found  extremely  efficacious 
in  correcting  putridity,  and  in  difpofing  ulcers  to  heah 
It  feemsto  me,  that  no  fubftance  is  diflolved  in  inflam- 
mable air  in  fuch  quantities  as  charcoal,  nor  more  inti- 
mately united.  If  water  is  applied  to  redhot  charcoal 
in  clofe  vefTels,  the  heavy  inflammable  air  is  produced 
in  large  quantities;  and  this  air  has  been  found  to  con- 
tain inflammable  air,  properly  fo  called,  fixed  air,  fe- 
parable  by  water  or  by  alkalies,  and  fome  other  fub- 
ftance, which,  when  the  inflammable  air  is  deflagrated 
with  oxygene  air,  produces  fixed  air.  This  fubftance 
I  confider  as  charcoal  in  a  ftate  of  folution ;  for  were  it 
fixed  air  completely  formed,  it  would  be  feparated  by 
the  means  mentioned.  Whether  charcoal  in  this  ftate 
could  be  decompofed  by  any  excefs  of  oxygene  in  the 
blood  of  confumptive  patients,-  I  cannot  fay ;  but-  it 
feems  likely  that  it  would  ;  and  at  any  rate  it  would  aft 
as  charcoal  powder  does,  and  therefore  highly  merits 
trial. — [Since  this  was  written,  thefe  conjectures  have 
been  verified  ;  no  fpecies  of  air  having  been  found  fa 
effettua!  in  phthifical  cafes  as  the  heavy  inflammable  air.  I 

As  fixed  air  is  a  faturated  folution  of  charcoal  in 
oxygene  air,  it  is  not  probable  that  the  lungs  can  de- 
compofe  it  ;   we  fhould  therefore  only  look  to  its 
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effe&s  as  an  antifcptic.  As  the  lungs,  when  doing 
their  duty,  fhould  feparate,  and  throw  out  fixed  air,  it 
is  not  probable  they  will  abforb  it,  though  it  may  have 
fome  effeft  merely  by  excluding  the  oxygene  of  the 
common  air. — [It  feems  now  certain  that  the  lungs  can 
abforb  fixed  air  in  toto,  and  that  it  changes  the  ftate  of 
the  blood.] — I  think,  however,  it  will  be  found  to  have 
moft  beneficial  effects  in  cafes  of  a  putrefcent  ten- 
dency ;  or  if  you  do  not  like  this  theoretical  phrafc, 
where  the  breath  and  expectorated  matter  are  fetid. 
The  fpecies  I  would  recommend  is  that  from  fermen- 
tation, and  the  means,  keeping  a  veffel  cf  fermenting 
wort  clofe  by  the  patient,  which  will  in  general  be 
found  grateful  to  him.*  Fixed  air,  from  vitriolic  acid 
and  calcareous  earths,  may  be  occafionally  much  con- 
taminated by  other  acids.  The  oil  of  vitriol  of  com- 
merce is|generally  impure,  containingfulphureous  acid, 
with  the  nitrous  and  marine  ;  it  fhould  be  re&ified  for 
the  purpofe  of  medicine. 

If  it  be  certain  that  butchers  are  exempt  from 
phthifis,  putrid  animal  effluvia  may  be  ufeful  ;  and  if 
the  matter  which  confl'itutes  the  fmell  be  not  the  ufe- 
ful part,  it  may  be  corrected  by  powder  of  charcoal, 
which  does  not  otherwife  hinder  the  progrefs  of  pu- 
trefaction. The  fmell  feems  to  be  owing  to  ammo- 
niacal  hepatic  air. 

The  mixture  of  azotic  and  fixed  air  to  be  obtained 
from  burning  charcoal  (firfl  freed  from  bitumen  by 
heat)  might  be  tried,  but  I  fhould  hope  more  from  the 
heavy  inflammable  air  of  charcoal. 

The" 

*  I  know  that  Mr.  W.  fpcaks  here  from  attentive  obfervation, — T.  B. 
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The  oxygene  air  may  alfo  be  impregnated  with  va- 
rious fubftances.    When  it  is  made  by  patting  the  ->r 
fleams  of  fp.  nitri  through  a  redhot  tobacco-pipe,  it  is 
highly  charged  with  a  white  powder,  fome  part  of 
which  it  lays  down  on  the  conta£l  of  water ;  when 
produced  in  glafs  veffels,  I  have  never  feen  it  contain 
any  fuch  white  matter*    An  eminent  phyfician  of 
your  acquaintance,  previous  to  my  mentioning  to  him 
the  ideas  I  now  fend  you,  obferved  to  me,  that  the 
oxygene  air  from  heated  manganefe,  had  a  peculiar 
tafte  and  fmell ;  and  that  unlefs  fome  other  fa£h  led 
to  afcertain  the  fubjeft,  he  fhould  be  at  a  lofs  to  de- 
termine whether  fome  of  the  cures  you  mention  might 
not  be  attributed  as  much  to  the  manganefe  as  to  the 
oxygene.    He  alfo,  a  priori,  had  entertained  ideas  of 
the  good  effefts  of  fubftances  diffolved  in  airs. 

It  would  feem  that  the  more  pure  the  oxygene  air 
can  be  obtained,  fo  much  the  fitter  it  is  for  medicine, 
but  the  fafts  here  mentioned  may  ferve  as  cautions,  as 
to  the  fubftances  from  which  it  fhould  be  obtained. 

In  regard  to  the  manner  of  breathing  thefe  medici- 
nal  airs,  I  think  it  will  be  done  beft  from  bags  of  fome 
very  flexible  and  light  fubftances,  fuch  as  very  thin 
leather  waxed,  or  oiled  filk.  If  a  fmall  tube  be  inferted 
into  the  mouth  of  the  bag,  the  air  may  be  preffed  out 
oppofite  the  patient's  mouth,  in  cafes  when  they  are 
too  weak  to  make  extraordinary  exertions  of  the 
lungs,  or  rooms  may  be  filled  with  the  proper  mix- 
ture of  airs. 

It  would  be  defirable  that  a  lift  were  made  out  of  all 
fubftances,  which  are  known  to  be  foluble  in  air  of 
any  kind,  orarcoi  themfelves  reducible  to  vapour  or 
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fleam,  that  experiments  may  be  made  upon  their  fa- 
native  effects  in  cafes  of  difcafed -lungs.  The  lill  wilj 
prove  more  numerous  than  may  appear  at  fir  ft  glance. 

Having  now  explained  my  general  ideas,  I  fubmit 
them  to  your  correction. 

And  remain,  &c. 

J.  w« 

July  14,  1794. 

Dear  Sir, 

1  fend  you  with  this,  drawings  of  my  apparatus  for 
producing  and  receiving  the  various  airs  which  may 
be  fuppofed  to  be  ufeful  in  Medicine,  with  a  defcrip- 
tion  or  explanation  of  the  apparatus,  which,  if  you 
think  it  worthy  publication,  I  hope  may  at  leaft  prompt 
fome  younger  and  more  active  man  to  conceive  a 
better. 

In  confequence  of  your  de fire,  Boulton  and  Watt 
have  agreed  to  manufacture  thefe  machines  for  the 
public.  We  have  no  defire  to  be  the  manufacturers, 
except  to  fupply  thofe  who  may  not  have  the  fame 
opportunities  as  ourfelves  of  procuring  them ;  the 
price  fhall  therefore  be  as  moderate  as  we  can  make 
it  ;  and  thofe  who  choofe  to  have  them  made  by 
others,  fee  what  is  to  be  done. — Wifhing  you  to  be 
fuccefsful  in  this  undertaking,  which  promifes  to  be  of 
fo  much  utility  to  mankind. 

I  remain,  &c.  J.  W. 

To  Dr.  Bcddocs. 
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Sept.  2,  1 794. 

Dear  Sir, 

You  defire  me  to  fend  you  a  more  particular  ac- 
count of  my  obfervations  on  the  medicinal  airs  than 
was  contained  in  my  former  correfpondence  on  that 
fubjeft.  In  my  letter  of  June  17th,  I  mentioned  that 
it  feemed  to  me  that  the  heavy  inflammable  air,  or  car-  . 
bonated  hydrogene,  being  principally  a  folution  of 
charcoal  in  inflammable  air,  was  more  likely  than  any 
other  to  correft  any  difeafe  arifing  from  fuper-oxyge- 
nation  of  the  blood.  I  could  not,  however,  forefee 
that  its  effefts  would  be  fo  powerful  in  fome  refpecls  as 
they  have  proved.  In  the  beginning  of  July,  I  made 
fome  of  this  air  by  the  application  of  water  to  redhot 
charcoal  in  a  clofe  veffel.  Its  fmell  was  fomewhat 
hepatick,  from  the  new  caft  iron  veffel  it  was  made  in, 
and  was  alfo  contaminated,  by  a  bad  lintfeed  oil  varnifh 
in  the  refrigeratory,  its  tafte  was  that  of  fixed  air, 
though  more  feeble.  I  inhaled  a  little  of  it  cautioufly, 
but  had  fcarce  withdrawn  the  pipe  from  my  mouth 
before  I  became  fo  giddy,  that  I  could  not  fland  with 
out  a  fupport.  I  had  alfo  confiderable  naufea.  A 
healthy  young  man,  who  flood  about  6  feet  from  the 
hydraulic  bellows  when  I  difcharged  about  a  cubic 
foot  of  this  air,  was  affecled  in  the  fame  manner,  as  it 
paffed  by  him  towards  an  open  door.  Another  young 
perfon,  merely  from  fmelling  to  it  as  it  iffued  from  the 
bellows,  fell  upon  the  floor  infenfible,  and  wondered 
where  he  was  when  he  awaked.  None  of  us  expe- 
rienced any  difagreeable  effefts  in  confequence  of  the 
vertigo,  &c.  only  in  going  to  bed  fix  hours  afterwards,  y 
I  felt  fome  fmall  remains  of  the  vertigo.  Several 
other  pcrfons  have  inhaled  it  fince  ;  and  all  were  af- 
fecled in  the  fame  manner.    I  h  <ve  no  doubt,  from 
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what  I  have  obferved,  that  if  inhaled  in  a  pure  ftate, 
this  air  would  fpeedily  bring  on  fainting  and  death  ; 
when  given  as  medicine,  it  ought  therefore  to  be  much 
diluted  with  common  air,  I  fhould  think,  with  12  times 
its  bulk.  Its  effefts  upondifeafed  lungs  you  are  better 
qualified  to  fpeak  to,  and  I  truft  you  will  give  the  ne- 
ceffary  cautions  for  the  ufe  of  fo  a£Hve  a  medicine,  in 
a  more  diftincl:  manner  than  I  am  qualified  to  do. 

About  the  fame  time,  I  made  fome  inflammable  air 
by  means  of  zinc  ;  it  contained  a  very  considerable 
quantity  of  the  flowers  of  that  metal  in  a  ftate  of  fuf- 
penfion,  which  had  the  appearance  of  grey  fmoke,  as 
it  was  difcharged  from  the  bellows.  I  breathed  this  air 
3  or  4  times  without  being  fenfible  of  any  immediate 
effect ;  nor  could  I  have  diftinguifhed  it  in  that  manner 
from  common  air,  though  when  I  blew  it  out  of  my 
lungs  againft  a  lighted  paper  match,  it  took  fire. 
Next  morning  I  fpit  up  fome  mucus  very  folid,  and  at 
moft  as  elaflick  as  caoutchouc,  and  the  fame  in  a 
fmaller  degree  the  fecond  morning  ;  this  I  attributed 
to  the  calx  of  zinc,  which  I  apprehend  it  contains  in  a 
ftate  of  folution,  as  well  as  of  fufpenfion, 

Of  fixed  air,  I  have  little  to  fay.  I  have  occafion- 
ally  breathed  it  in  larger  quantities  than  were  agreeable, 
.and  always  experienced  flying  flitches  in  the  mufcles 
of  my  breaft  in  confequence,  but  they  foon  left  me 
without  any  medicinal  help, 

Confidering  that  no  fpecies^  of  artificial  air  is  ob- 
tained except  water  is  obvioufly  prefent,  or  that  there 
is  reafon  to  fufpeft  it  may  be  contained  as  an  element, 
or  part  of  one  of  the  fubflances  concerned,  and  that 
Dr.  Prieftley  obtained  fixed  air  from  aerated  barytes, 
bypaffing.fteam  over  it  when  in  a  redhot  flqtc,  though 
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it  would  yield  none  by  a  mere  dry  heat,  I  concluded, 
that  if  water  or  fteam  were  applied  to  calcareous  earths 
when  redhot,  they  would  readily  part  with  their  fixed 
air.  I  put  ljlb.  of  chalk  broken  into  final!  pieces 
into  the  pot  of  my  apparatus,  and,  when  redhot,  ad- 
mitted fmall  quantities  of  water.  I  obtained  about  4 
cubic  feet  of  fixed  air,  extremelypungent  to  the  fmell, 
and  greedily  abforbed  by  water.  The  laft  portion  was 
■fixed  with  fyme"  inflammable  air  from  the  irort  pot3 
and  the  chalk  was  found  to  be  nearly  cauflic,  but  had 
noway  changed  its  form, 

*This  air  was  free  from  any  fmell  fimilar  to  that  of  w 
aquafortis,  which  that  produced  by  means  of  vitriolic, 
acid  generally  has,  and  perhaps  was  more  pure. 

In  purfuance  of  the  fame  idea,  I  concluded  that  nitre  ^ 
might  yield  its  dephlogifticated  air  lefs  reluftantly,  if 
water  were  added  when  it  was  redhot.    I  put  4  ounces 
of  nitre  into  an  iron  pot,  and,  by  mere  heat,  obtained 
about  400  cubic  inches  of  air,  which,  being  warned  in 
its  paffage  through  the  fpiral  refrigeratory,  did  not 
tafte  of  fpirit  of  nitre,  though  it  frnelled  flightly  of  it. 
Fearing  that  on  the  addition  of  water  fome  inflamma- 
ble air  might  be  produced,  and  there  might  be  an  ex- 
plofion,  I  removed  the  refrigeratory  and  bellows,  and 
then  admitted  fome  water.    Air  immediately  iffued  in 
quantities  from  the  conducing  pipe  of  the  pot ;  and 
this  air  was  found,  on  the  application  of  a  match,  to  be 
dephlogifticated  ;  but  fome  fpirit  of  nitre  iffued  at  the 
fame  time,  and  probably  fome  azotic  air.    The  pot 
was  confiderably  corroded  by  the  nitre,  which  had 
found  an  iffue  at  fome  defective  places,  that  has  hi- 
therto prevented  a  more  complete  experiment  from 
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being  made.  It  would  feem,  from  thefe  appearances, 
that  my  reafoning  was  right,  and  that  nitre  may  in  this 
way  be  made  to  yield  all  its  air  in  a  moderate  heat. 
It  ftill,  however,  remains  a  defideratum  to  find  veffels 
which  can  retain  in  it  a  red  heat  tor  a  fufficient  lime. 

I  put  i -|  pound  of  the  Mendip  manganefe  you  were 
fo  kind  as  to  fend  me,  into  the  iron  pot,  and,  by  dry- 
heat,  obtained  from  it  about  i\  cubic  foot  of  air;  the 
firft  and  laft  portions  feemed,  by  the  tafte,  and  by  its 
extinguifhing  flame,  to  be  fixed  air,  about  half  a  cubic 
foot  was  dephlogifticated.  When  it  had  ceafed  to 
give  air  by  the  heat,  I  added  water,  and  obtained  a 
considerable  quantity  of  fixed  air,  fimilar  to  that  from 
chalk,  but  in  which  a  grey  powder  was  fufpended  in 
confiderable  quantities,  which  gave  the  appearance  of 
fmoke,  as  it  is  iffued  from  the  bellows.  A  perfon  who 
breathed  a  little  of  this  air  undiluted,  experienced  a 
flight  vertigo  and  naufea.  May  not  this  proceed  from 
the  powder  fufpended  in  it  ? 

The  purity  of  the  dephlogifticated  air,  which  you 
obtained  by  means  of  vitriolic  acid  from  the  Exeter 
manganefe,  may  not  be  wholly  owing'  to  its  fuperior 
purity,  but  to  your  mode  of  difengaging  it ;  for  I  ap- 
prehend concentrated  vitriolic  acid  will  difengage  very 
Jittle  fixed  air,  even  from  marble,  as  it  foon  covers  it 
with  a  coat  of  gypfum,  which  prote&s  it  from  any 
further  aftion  of  the  acid.  If,  therefore,  this  air  can 
be  freed  fufficiently  from  any  taint  of  the  acid,  the 
method  you  have  followed  feems  by  much  the  bell 
mode  of  obtaining  it,  and  perhaps  the  cheapeft. 

In  refpccl  to  pure  azotic  air,  I  have  tried  no  pro- 
ceffes,  but  the  method  I  mentioned  to  you  in  June 
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laft,  of  obtaining  a  mixture  of  azotic  and  fixed  air  from 
burning  charcoal  fucceeded  perfectly. 

I  made  a  chaffing  difh  about  6  inches  diameter,  and 
nine  inches  deep,  into  one  fide  of  which,  near  its  mid- 
dle, there  was  inferted  a  pipe  one  inch  diameter  ;  to 
this  pipe  was  joined  another  about  3  feet  long,  paffing 
through  a  trough  filled  with  water,  and  connected  with 
the  hydraulic  bellows,  the  latter  being  (lowly  elevated, 
were  filled  with  the  air  which  had  pa  fled  through  the 
burning  charcoal  in  the  chaffing  difh,  and  this  air,  upon 
being  poured  out  of  a  cup  over  a  lighted,  candle,  extin- 
guifhed  it  immediately.  Large  inhalations  were  made 
of  it  by  fome  of  my  afliftants,  without  injury  to  them- 
felves  ;  but,  upon  me,  it  produced  effecls  fimilar  to 
thofe  of  fixed  air.  Its  ufes  in  medicine  I  cannot  pre- 
tend to  predict  ;  but  if  azotic  air  is  found  ufeful,  this 
may  be  given  in  any  cafe,  wherein  fixed  air  will  be 
hurtful. 

1  remain,  J. 

To  Dr.  Beddoes. 

I  have  jufl  made  an  air,  which,  as  it  has  great  pow- 
ers, may,  for  ought  I  know,  have  great  virtues  ;  my 

experience  extends  only  to  its  bad  qualities  Pyro- 

farcate.  I  put  2  oz.  of  lean  beef  in  the  fire  tube,  and 
obtained,  by  mere  heat,  250  c.  i.  of  air,  highly  foetid, 
like  an  extinguifhed  tobacco  pipe  ;  inflammable,  with 
a  very  blue  flame  ;  little  diminifhed  by  lime  and  water. 
■—Pyr-hydro-farcate,  on  adding  water  to  the  rcdhot 
charcoal  of  this  beef,  I  obtained  600  c,  i.  of  air,  with 
a  foetor  not  fo  bad  as  the  other  ;  burning  with  an 
orange-coloured  flame;  lofing  not  quite  - in  lime  wa- 
ter. 
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tcr.    The  fmell  of  the  firft  made  rne  lick,  though  I 
did  not  infpire  any  purpofely,  and  not  above  one  third 
of  the  quantity  mentioned  was  let  loofe  in  my  labora- 
tory, and  3  doors  and  a  chimney  were  open  ;  we  were, 
however,  obliged  to  leave  the  place  for  fome  time. 
The  P.  H.  farcate  feemed  to  pofiefs  the  fame  pro- 
perty, but  was  more  cautioufly  treated.    G.  was  giddv 
all  the  afternoon.    Pyro-Comate.    Next  day,  2  Oz.  of 
woollen  rags  were  put  into  the  tube  ;  they  gave,  by 
mere  heat,  800  c.  i.  of  air  ;  foetid,  though  not  fo  offl-n- 
five  as  the  other  ;  burning  with  a  deep  blue  flame  ; 
not  tried  with  lime  and  water. — Pyr-hydro-comate, 
by  addition  of  water  to  the  redhot  charcoal,  gave  above 
l\  cubic  foot  of  air,  foetid,  but  more  like  vol.  alkali  in 
fmell— burning  with  a  yellow  flame  ;  lofing  l-jth  by 
warning  with  lime  and  water ;  part  was  undoubtedly 
alkaline  air  and  abforbed  by  the  water ;  the  water  in 
the  refrigeratory  was  ftrongly  impregnated  with  fcetid 
vol.  alkali.    Though  none  - of  either  of  the  airs  was 
ihfpired,  that  could  be  avoided,  I  had  a  flight,  though 
uncommon,  naufea,  attended  with  fome  elevation  of 
fpirits,  all  that  evening,  but  no  heat  or  thirft.  In 
fhort,  it  was  very  like  the  effecl;  of  the  fumes  of  to- 
bacco on  an  unexperienced  perfon  :  In  bed  I  was  reft- 
lefs,  though  without  pain  or  particular  uneafinefs,  I 
could  not  fleep.    Next  day  the  naufea,  and  fome  gid- 
ginefs,  continued,  or  rather  increafed,  and  a  head-ache 
came  on. — The  ufes  of  this  air,  if  it  has  any,  I  leave 
^  you  to  find  out.    I  think  I  fhall  have  no  more  to  do 
j"  wiih  it,  or  with  animal  fubftances  :  One  may  difcover, 
by  accident,  the  air  which  caufes  typhus,  or  fome  worfc 
diforder,  and  fuffer  for  it. 

JAMES  WATT. 

October  7,  1704. 
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XX.  Facls  and  conjectures  refpefling  the  medicinal  ufe 
of  certain  /olid  and  liquid  fubjlances. 

Extratls  of  letters  from  Dr.  Garnet. 
Sir, 

Were  we  poflefled  of  methods  of  increafing  or  di- 
minifhing  the  quantity  of  oxygene  in  the  fyftern,  we 
fhould  have  advanced  a  great  way  towards  the  cure  of 
feveral  formidable  difeafes.     The  method  of  doing 
this  by  infpiration  is  ingenioufly  conceived,  and  may, 
where  reourfe  can  be  had  to  it,  anfwer  the  purpofes, 
but  perhaps  cannot  be  generally  ufed. — In  confidering 
this  fubjeft  in  the  courfe  of  the  laft  year,  the  follow- 
ing que  (lion  occurred  to  me  ;  when  oxygene  exifls  in 
the  fyflem  in  too  great  a  quantity,  may  not  its  quantity 
be  eafily  and fuccefsfully  diminiflicd  by  liver  of  fulphur 
exhibited  by  the  mouth  ?  When  this  fubftance  is  moif- 
tened  with  water,  the  water  is  decompofed  ;  the  oxy- 
gene uniting  with  the  fulphur,  and  forming  fulphuric 
acid,  while  its  hydrogene  is  difengaged  in  large  quan- 
tity, which  diffolving  a  portion  of  the  fulphur,  forms  ' 
fulphurated  hydrogene  gas,  which  will  be  readily  dif- 
folved  by  the  chyle  and  conveyed  into  the  blood.  It 
is  well  known  that  hydrogene,  at  a  much  lower  tempe- 
rature than  that  of  the  human  body,  has  a  ftrong  at- 
traction for  oxygene,  with  which  it  unites  and  forms 
water  ;  and  I  have  fcarcely  a  doubt  that  this  will  take 
place  when  the  fulphurated  hydrogen  is.taken  into  the 
blood ;  and  from  fome  experiments  which  I  have 
made,  I  even  fufpeft  that  the  quantity  of  oxygene  in 
the  blood  might  be  fo  far  diminilhed  by  means  of  liver 
of  fulphur,  that  a  real  fcurvy  would  be  produced.  If 

I  am 
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I  am  right,  will  not  this  prove  one  of  the  moft  effectual 
remedies  in  florid  confumption,  as  well  as  feme  other 
difeafes  which  depend  upon  too  great  a  quantity  of 
oxygene  in  the  blood  ?,  That  the  kali  fulphuratum  is 
a  powerful  medicine  I  have  been  fully  convinced  in 
cafes  where  I  have  given  it  to  flop  or  leffen  a  faliva- 
tion  which  has  been  brought  on  by  mercury.  In  thefe 
cafes  I  have  feveral  times  tried  it,  and  have  never  feen 
it  fail,  and  in  24,  or  at  moft  48  hours  after  the  fir  ft 
exhibition  of  this  remedy,,  the  falivation  is  much  aba- 
ted. I  fuppofe  that  the  mercury  derives  moft  of  its 
activity  from  its  being  in  the  ftate  of  an  oxid,  for 
crude  mercury  poffeffes  little  or  no  power.*  On  the 
decompofition  of  the  water  in  which  the  medicine  is 
given  by  the  kali  fulphuratum,  fulphurated  hydrogene 
gas  is  produced  and  conveyed  into  the  blood,  where 
the  hydrogene  unites  with  the  oxygene  of  the  acid 
menftruum  of  the  mercury,  and  forms  water ;  while 
the  fulphur  will  convert  the  mercury  into  an  ethiops 
which  is  very  inert. — The  benefit  derived  from  hepa- 
tifed  waters,  and  from  kali  fulphuratum  in  colica  pic- 
tonu?n,  fome  inftances  of  which  I  have  noticed  in  the 
laft  edition  of  my  treatife  on  the  Harrogate  waters, 
lhows  the  great  power  of  fulphurated  hydrogene  gas, 
which  probably  renders  the  lead  as  well  as  the  mercury 
inert. 

The  laft  winter,  during  frofty  weather,  I  walked  a 
good  deal  for  feveral  days.  I  at  firft  found  no  bad 
effects  from  this  excrcife,  but  my  fpirits  were  remark- 
ably good,  and  1  found  myfclf  lefs  affe£ledby  cold  than 
ufual.  My  friends,  however,  obferved,  that  my  coun- 
tenance (which  is  naturally  inclined  to  red)  was  more 

florid 

*  In  the  form  of  mercurial  ointment,  the  mercury  is  evidently- 
oxygenated  by  continued  frituration. 
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florid  than  ufual.    In  a  few  days  I  was  feized  with  a 
difficulty  of  breathing,  great  tightnefs  in  my  breaft, 
and  a  fhort  dry  cough  :  I  tried  feveral  remedies  gene- 
rally  made  ufe  of,  fuch  as  inhaling  the  vapour  of  water, 
blifters,  opiates,  &c.  without  relief.   On  refleaing  that 
having  ufed  almoft  conftant  exercife,  for  many  days, 
a  much  greater  quantity  of  oxygene  than  ufual  would 
be  taken  into  the  lungs  by  the  increafed  aftion  of  in- 
fpiration,  (probably  more  than  the  increafed  mufcular  * 
exertion  required),  and  likewife  that  the  barometer 
was  very  high,  and  the  air  very  cold  at  that  time,  both 
which  circumftances  would  occafion  the  prefence  of  a 
greater  quantity  of  oxygene  in  a  given  bulk  of  air,  I 
imagined  that  my  fyftem  was  fuperoxygenated.    I  be- 
gan with  taking  about  half  a  drachm  of  kali  fulphu- 
ratum  diffolved  in  water  every  two  hours, — likewife 
diffolving  the  fame  quantity  in  boiling  water,  and  in- 
haling the  vapours  from  it  by  means  of  Mudge's  ma- 
chine, every  hour.    Before  20  hours  had  elapfed,  I 
found  the  fenfe  of  tightnefs  in  the  thorax  confiderably 
leffened,  fome  degree  of  expectoration  came  on,  and 
the  cough  was  much  relieved. .  In  three  days,  bypur- 
fuingthis  method,  my  countenance  became  confider- 
ably paler,  and  I  found  myfelf  perfectly  free  from  any 
complaint.    Since  that  time  I  have  prefcribed  the  kali 
fulphuratum  in  feveral  cafes  of  florid  confumption, 
and  with  considerable  relief ;  and  in  fome  other  cafes 
where  there  were  evident  marks  of  fuperoxygenation. 
In  feveral  of  thefe  cafes  I  have  ordered  a  mixture  of 
the  kali  fulph:  and  powder  of  charcoal,  thinking  if  Ihe 
charcoal  could  be  conveyed  into  the  blood,  it  might 
affift  in  diminifhing   the  quantity   of  oxygene,  by 
uniting  with  it,  and  forming  carbonic  acid;  at  any 
rate,  I  thought  that  it  might  diminifh  the  quantity  of 
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oxygene  in  the  primae  vias,  and  thus  affift  the  fulphu- 
rated  hydrogene,  by  permitting  a  greater  quantity  of 
that  gas  to  be  conveyed  into  the  blood  •  but  whether 
it  really  does  produce  any  good  effefts,  I  cannot  pofi- 
tively  fay.  That  fulphurated  hydrogene  gas  is  con- 
veyed into  the  blood,  and  that  either  it  or  its  fulphur 
is  given  out  by  the  excretorics,  is,  I  think,  evident  from 
the  urine  of  perfons  who  have  drank  the  fulphur  wa- 
ter at  this  place,  immediately  rendering  vifible  charac- 
ters written  upon  paper  with  a  folution  of  fugar  of 
lead,  on  fuch  paper  being  immerfed  in  it  ;  and  like- 
wife  from  fuch  perfons  finding  their  watches  and  the 
filver  in  their  pockets  tarnifhed  during  the  time  they 
are  drinking  the  water,  though  they  do  not  at  the  fame 

time  ufe  the  bath.    If  you  wifh  for  an  account  of  the 

...  .  1 

cafes  of  confumption  in  which  I  exhibited  the  kali 

fulphuratum,  I  will  fend  them. 

When  deficiency  of  oxygene  occurs,  as  is  the  cafe 
in  fcurvy,  typhus,  &c.  may  not  the  oxygenated  muria- 
tic acid  be  ufed  with  great  advantage,  or  perhaps  the 
oxygenated  muriat  of  potafh  would  be  fiill  better. 
We  have  here  a  large  quantity  of  oxygene  loofely  at- 
tached to  the  fait,  which  would  probably  be  foon 
feparated  by  the  blood.  Sir  W.  Fordyce's  account  of 
the  efficacy  of  the  oxygenated  muriatic  acid  in  typhus, 
ftrongly  fupports  the  opinion. 

I  am,  &c. 

THOMAS  GARNET. 

Harrogate,  Dec.  13^,  1794. 
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Sir,  .  !>  ;: 

In  the  month  of  February,  1794,  I  was  defired  to 
vlfit  Mr.  L.  of  Knarelborough. — I  found  him  ex- 
tremely emaciated  ;  he  had  a  Ihort  dry  cough,  with 
very  little  expe&oration  ;  and  the~little  which  he  ex- 
pectorated was  of  the  confiftence  of  cream  cheefe  ; 
he  complained  conftantly  of  a  pain  in  the  left  fide. 
His  face,  though  pale,  had  a  circumfcribed  fpot  on 
each  cheek,  of  a  fine  florid  colour  ;  his  tongue  and 
lips  were  likewife  very  florid  ;  he  had  cold  colliqua- 
tive fvveats  every  night;  his  pulfe,  though  fmall,  was 
Jliarp  beating  like  a  ftretched  cord,  and  he  had  a  con- 
fiderable  degree  of  fever  with  exacerbations  twice  a 
day  ;  his  body  was  rather  coflive  ;  his  hair  came  off 
in  great  quantity  on  paffing  a  comb  through  it,  and 
his  nails  had  in  a  great  degree  the  curved  appearance 
defcribed  by  authors  ;  in  fhort,  there  Was  prefertfe 
every  fymptom  chara&eriftic  of  phthifis.  He  had 
been  firft  attacked  with  thefe  complaints  about  nine 
months  before  I  faw  him ;  they  came  on  with  fymp- 
toms  of  common  catarrh.  The  expe&oration  was 
very  confiderable  about  fix  weeks  before  I  faw  him, 
mixed  with  flreaks  of  blood,  and  remarkably  foetid. 
This  difcharge  had  gradually  leffened,  and  become 
more  confident,  attended  with  an  increafed  difficulty 
of  breathing,  and  pain  of  his  fide.  I  found  upon  in- 
quiry that  he  was  of  a  fcrophulous  family ;  and  he 
told  me  that  h^  was  the  only  furvivor  of  a  large  family, 
his  brothers  arid  fillers  having  all  died  confumptive. 
Before  I  faw  him,  moil  of  the  remedies  generally  ufed 
in  fuch  cafes  had  been  applied.  Blillering,  bleeding, 
myrrh,  &c.  had  given  him  no  relief,  and  his  fymp- 
toms  feemed  aggravated  by  the  bark  and  opium,  which 
laft,  though  given  in  dofes  of  from  one  to  three  grains, 

produced 
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produced  not  the  lead  effect  upon  his  troublefome 
cough.    I  directed  him  to  take  a  drachm  of  kali  ful- 
phuratum,  mixed  with  half  a   drachm  of  powdered 
charcoal  four  times  a  day  in  tea,  and  befides  to  put  a 
tea  ipoonful  of  kali  fulphuratum  into  Mudge's  inha- 
ler, pour  boiling  water  upon  it,  and  inhale  the  vapour 
for  a  quarter  of  an  hour  at  a  time  twice  a  day. — 
When  he  had  purfued  thefe  methods  for  two  days, 
his  breathing  was  fenfibly  relieved,  and  his  cough  was 
by  nO  means  fo  troublefome  ;  he  expectorated  more 
freely,  and  what  he  expectorated  had  more  the  appear- 
ance of  bland  pus.    In  a  few  days  the  expectoration 
became  much  lefs  confiderable  and  fluid  ;  the  hectic 
fever  was  lefs  marked  ;  the  cough  was  much  eafier  ; 
heflept  tolerably  at  night,  and  the  florid  fpots  on  his 
face  had  nearly  difappeared.    His  pulfe,  though  ftill 
120,  was  much  more  foft ;  and  though  the  perfpira- 
tion  was  free  in  the  night,  the  fweats  were  not  cold 
and  partial  as  before  ;  his  appetite  was  better,  and  his 
bowels  quite  regular.    Encouraged  by  thefe  appear, 
ances,  1  de fired  him  to  perfift.    In  about  a  fortnight  he 
found  himfelf  fo  much  ftronger,  as  to  be  able  to  walk 
about  the  room  five  minutes  at  a  time,  feveral  times  a 
day.    One  day  during  my  abfence,  being  told  that  the 
weather  was  very  fine,  and  the  air  very  warm  for  the 
feafon,  he  expreffed  a  great  wifli  to  walk  out,  and 
continued  in  the  open  air  for  near  two  hours.    In  the 
evening  the  cough  and  pain  of  the  fide  returned,  and 
were  more  troublefome  than  ever ;  he  expectorated 
with  difficulty,  and  in  very  fmall  quantity  ;  the  flufh- 
ing  of  his  face  and  fweats  returned.    The  powders 
were  again  had  recourfe  to,  but  did  not  afford  much 
relief,  though  the  expectoration  became  rather  more 
eafy.    Blilters  and  opiates  did  not  caufe  any  allevia- 
tion ; 
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tion  ;  a  . diarrhoea  came  on,  and  after  languifhing  about 
a  week,  he  died.  When  I  firft  vifited  him,  he  had 
been  given  over  by  his  apothecary,  .who  had  left  him 
declaring  that  he  did  not  think  he  could  live  till  the 
morning.  I  myfelf  did  not  think  he  could  furvive 
above  a  day  or  two. 

April  94. — I  vifited  Byron,  of  Knarefbrough, 

aged  about  40,  of  a  ftrong  habit  of  body,  and  in  gene- 
ral healthy. — After  hard  labour  for  fome  days  in  cold 
weather,  he  Was  feized  with  a  difficulty  of  breathing, 
a  fliort  dry  cough  with  but  little  expectoration,  a  great 
fenfe  of  heat,  and  face  uncommonly  florid  ;  he  was 
very  reltlefs  and  flept  none;  his  pulfe  was  96,  and 
rather  full,  and  he  had  fome  pain  in  his  right  fide.  I 
directed  about  ten  ounces  of  blood  to  be  taken  from 
the  arm,  and  the  application  of  a  blifter  to  the  pained 
fide,  but  he  was  not  in  the  leaft  relieved  by  them  ;  the 
blood  drawn  was  remarkably  florid.  In  the  evening  I  di- 
rected him  to  take  a  draught  with  25  drops  of  laudanum, 
in  hopes  of  relieving  his  cOugh,  and  procuring  fome 
fleep,  but  it  did  not  produce  the  defired  effect,  he  hav- 
ing a  very  reltlefs  night.  SufpeQing  from  appear- 
ances that  the  fyftem  was  fuperoxygenated,  I  directed 
him  to  take  a  drachm  of  kali  fulphuratum  four  times  a 
day  in  a  little  tea.  He  took  it  four  times  the  firft  day, 
thought  himfelf  fomewhat  relieved  in  the  evening, 
flept  better  than  he  had  done  for  feveral  nights,  his 
cough  was  much  eafier  in  the  morning,  he  expectorated 
a  little  more  freely,  and  the  pain  in  the  fide  was  gone. 
He  perfifted  in  this  plan  two  days  more,  and  then 
found  himfelf  perfectly  well. — An  ingenious  young 
friend  of  mine,  Mr.  George  Birkbeck,  who  is  now  a 
ftudent  at  Edinburgh,  was  on  a  vifit  with  me  at  the 
time,  faw  the  patient  along  with  me,  and  was  furprifed' 
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at  the  quicknefs  of  the  cure.  Similar  cafes  are  often 
met  with  among  labouring  people  in  this  pure  air ; 
and  I  muft  own  that  they  have  often  perplexed  me. 
I  have  generally  found  that  no  remedy  affords  perma- 
nent relief ;  but  that  the  difeafe  gradually  goes  off  in 
ten  days  or  a  fortnight,  if  the  patient  will  confine  him- 
feU  to  his  chamber,  and  more  particularly  to  his  bed. 
I  hope,  however,  that  I  have  it  now  in  my  power  to 
fhorten  its  duration.  No  doubt  if  the  patient  could 
have  an  opportunity  of  inhaling  hydrogene  gas,  it 
would  alfo  remove  the  complaint. 

I  am,  your's,  &c. 

THOMAS  GARNETT. 

Letter  from  Mr.  William  Sandford. 

Worcejler,  Feb.  20,  1795. 

Dear  Sir, 

Among  the  variety  of  patients  that  apply  for  furgical 
affiftance,  thofe  afflicted  with  putrid  ulcers  form  a 
principal  part ;  the  laws  of  moft  hofpitals  forbid  their 
admiffion  as  in-patients ;  but  companion  frequently 
fufpends  the  operation  of  thefe  laws  ;  and  it  is  a  me- 
lancholy truth,  that  the  general  poverty,  inattention, 
and  improper  conduct  of  out-patients,  often  counteract 
the  means  directed  for  their  relief. 

I  cannot  flatter  myfelt  that  fuccefs  will  invariably 
attend  the  application  I  am  about  to  recommend  for 
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putrid  ulcers  mortifications  ;  but  my  own  expe- 
rience has  proved  it  to  be  efficacious  in  fome  of  .  the 
worit  of  thefe  cafes,  and  I  can  add  the  refpectable  tes- 
timony of  my  colleagues,  Mr.  Jeffreys  and  Mr.  Cole. 
I  feel  Satisfaction  in  communicating  my  obfervations 
to  you  as  they  are  fundamentally  connected  with  a 
fyftem  of  medical  pra&ice,  from  which  you  have 
fhewn  by  experiments,  that  great  expectations  may  be 
juftly  entertained. 

Accounts  of  the  good  effects  arifing  from  the  exter- 
nal application  of  charcoal  in  a  ftate  of  combination, 
or  in  that  of  fixed  air,  have  been  publifhed  by  Mr. 
Juflamond,  Dr.  Percival,  Dr.  Dobfon,  and  more  re- 
cently by  the  ingenious  Dr.  Ewa'rt  of  Bath.  Various 
periodical  publications  of  modern  date,  have  made  the 
efficacy  of  charcoal  in  fweetening  putrid  fubflances 
fufficiently  known.  Dr.  Johnflone  of  this  city, 
informs  me,  that  he  has  found  this  Angular  fub- 
ftance  mixed  in  the  proportion  of  two  drachms  with 
two  ounces  of  fyrup  of  rofes,  to  be  very  fpeedily  effi- 
cacious in  removing  apthous,  and  putrid  ulcerations 
of  the  tongue  and  palate.  I  have  been  likewife  in- 
formed of  feveral  cafes  in  which  charcoal  has  been 
adminiftered  with  fuccefs  as  an  internal  medicine. 

In  private  as  well  as  public  practice,  it  has  long  been 
cuftomary  to  apply  fermenting  mixtures  to  fphacelated 
or  mortified  parts.  Mr.  Ruffel  and  Mr.  Jeffreys  of 
this  city,  whofe  extenfive  practice  has  afforded  them 
many  opportunities  of  obferving  its  effects,  affure  me 
(and  particularly  the  former)  that  they  have  found  no 
application  fo  generally  ufeful  as  yeaft  in  every  fpe- 
cics  of  mortification,  attended  with  an  ofFcnfive  dif- 
charge,  except  that  which  Mr.  Pott  has  fo  well  de- 
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fcribed  as  taking  place  in  the  extremities  of  old  people. 
Mr.  Jeffreys  informs  me,  that  many  years  ago  it  was 
his  cuftom  to  apply  to  putrid  ulcers  ftupes  wrung  out 
of  the  common  >fof mentation,  and  fprinkled  with  fpi- 
ritus  minder eri  in  a  ftate  of  effervefcence.  The  effects, 
he  adds,  were  beneficial  ;  and  the  books  of  the  Wor- 
cefter  infirmary  {hew,  that  he  followed  this  practice  in 
1751.  The  late  Dr.  Cameron  and  Mr.  Edwards  alio 
employed  it  with  great  fuccefs,  as  far  back  as  1759. 
The  real  efficacy  of  fermenting  applications,  depends, 
perhaps,  folely  on  the  quantity  of  fermenting  matter 
they  contain  ;  in  other  words,  of  carbonic  acid  gene- 
rated and  has  no  connection  with  feveral  articles  intro- 
duced by  the  fancy  of  different  practitioners. 

If  the  ^opinion  be  juft,  we  fhould  expect  that  the 
effect  of  fermenting  applications,  and  of  the  carrot 
poultice  among  the  reft,  would  ceafe  with  the  produc- 
tion of  carbonic  acid  air  ;  and  this  really  appears  to  be 
the  cafe.  But  by  the  application  of  charcoal,  not  only 
is  the  putrid  condition  of  the  ulcer  corrected,  but  pus 
of  a  more  bland  nature  is  generated,  the  granulations 
are  much  quicker  in  their  growth,  and  the  difpofition 
to  heal  is  much  quicker  after  this  than  after  any  other 
drefling  1  have  feen  employed.  The  granulations,  in- 
deed, frequently  after  a  fhort  time,  become  very  luxu- 
riant, and  require  early  preffure  to  fupprefs  their 
growth. 

Putrid  ulcers,  as  I  have  been  credibly  informed, 
have  been  confiderably  benefited  by  charcoal  ftrewed 
in  fine  powder  on  their  furface  ;  but  of  this  I  cannot 
{peak  pofitivcly  from  experience  ;  for  the  pain  which  it 
feemcd  to  occafion  on  feveral  trials,  induced  me  to  lay  it 
afide,  and  to  have  recourfe  to  the  following  cataplafm. 

Mix 
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Mix  as  much  oatmeal  and  water  as  appear  neceffary 
to  form  a  poultice  large  enough  for  the  part  affeaed. 
The  confiftence,  after  they  are  well  boiled,  mould  be 
rather  thinner  than  the  ftate  in  which  poultices  are 
generally  applied  ;  becaufe  it  is  to  receive  a  large 
quantity  of  charcoal,  which  mould  be  very  finely  pow- 
dered and  lifted.-  The  charcoal  fliould  be  added,  when 
the  poultice  is  nearly  cool  enough  to  be  applied,  in 
fuch  proportion  as  to  give  the  whole  a  pretty  firm  con- 
fidence, fince  after  6  or  8  hours  application  it  becomes 
very  liquid,  particularly  if  the  difcharge  be  confider- 
able.    The  poultice,  when  made,  mould  be  fpread 
upon  a  foft  linen  cloth,  much  larger  than  the  fpace 
occupied  by  the  poultice,    It  will  perhaps  be  thought 
unneceffary  to  infift  upon  equal  fpreading,  or  upon 
making  the  edges  as  thick  as  the  centre  ;  but  this  pre- 
caution is  too  often  negle&ed, 

The  poultice,  after  being  properly  fecured,  muff  be 
fuffered  to  remain  at  leaft  12  hours;  and  unlefs  the 
difcharge  be  great,  it  need  not  be  removed  in  lefs  than 
24  ;  and  a  frefh  poultice  Ihould  always  be  in  complete 
readinefs  before  the  other  is  removed  ;  the  part  fhould 
not  be  wiped  more  than  neceffary,  and  that  the  atmo- 
fphere  might  not  affeft  the  ulcerated  part,  the  poultice 
fhould  be  applied  as  quickly  as  poflible. 

When  the  edges  are  foftened  and  look  healthy, 
when  the  effluvia  are  corrected,  and  good  pus  appears 
©n  the  furfacc,  the  poultice  may  be  laid  afide.  Any 
other  application  which  the  furgeon  fhall  think  likely 
to  promote  cicatrization,  may  be  fubflituted  in  it* 
ftead.  I  have  experienced  nothing  more  generally 
ufeful  than  to  drefs  the  edges  with  mild  cerate,  and 
very  plentifully  to  fpi  inkle  over  the  face  of  the  ulcer 
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a  fine  powder,  compofed  of  two  parts  of  Peruvian  bark, 
one  of  calcined  zinc,  and  one  of  myrrh. 

In  mortifications  the  poultice  mull  be  continued  till 
the  floughs  or  unfound  parts  are  completely  thrown 
off. — Thefe  means,  with  gentle  preffure,  generally 
effe6l  a  cure.  In  one  or  two  inftances,  where  the  poul- 
tice has  been  laid  alide  too  early,  the  ulcers  have  put 
on  their  former  ill  conditioned  appearance,  which, 
however,  on  returning  to  the  charcoal,  has  immediately 
changed  for  the  better.  I  fhould  not  omit  to  infill 
with  Dr.  Crell,  on  the  neceflity  of  carefully  preparing, 
finely  powdering,  and  keeping  in  clean  veffels  the 
charcoal.  It  adds  much  to  the  efficacy  of  the  poultice, 
if  a  very  fmall  quantity  of  yeaft  be  occafinally  fpread 
on  its  furface. 

The  following  are  a  few,  out  of  many  cafes,  in  which 
the  cataplafm,  thus  prepared,  has  been  fuccefsfully  em- 
ployed.   If  it  be  found  equal  in  efficacy  to  any  hi- 
therto imagined,  its  cheapnefs  feems  to  give  it  a  claim 
*f   to  be  adopted  in  hofpital  practice. 

Case  I. — T.  B.  ast.  64,  was  admitted  an  in  patient 
of  the  Worcefter  infirmary,  November  23,  1793,  as 
a]cafe  that  required  immediate  attention;  a  mortification 
of  the  right  leg  having  taken  place,  which  extended 
from  the  middle  of  the  upper  part  of  the  foot,  to  about 
three  inches  below  the  knee  ;  a  feparation  of  the  un- 
bound parts  had  in  fome  places  commenced,  but  the 
difcharge,  which  was  flight,  was  highly  offenfive  and 
putrid  ;  the  back  part  of  the  leg,  where  no  ulceration 
had  taken  place,  was  livid,  cold,  and  infenfible. 

He  was  immediately  put  into  bed,  and  the  limb  laid 
in  a  large  carminative  poultice  of  the  hofpital,  com- 
pofed 
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pofedof  bay-berries,  aec.  in  which  yea  ft  alfo  formed 
a  principal  part.    The  next  morning  I  faw  the  patient 
with  Dr.  John  Johnftone ;  he  informed  me  that  he  had 
heard  of  charcoal  having  been  applied  externally  to 
mortified  parts  with  great  fuccefs ;  and  as  he  conceived 
the  prefent  cafe  was  a  favourable  one  for  the  trial  of 
its  effe&s,  it  was  immediately  applied  in  the  form  of 
poultice  prepared  in  the  manner  before  defcribed.— 
Though  the  leg  looked  better  after  the  application  of 
the  poultice  with  yeaft,  yet  the  change  after  the  char- 
coal had  been  twice  applied,  (which  it  was  in  the  courfe 
of  24  hours)  was  as  favourable  as  it  was  rapid.    By  the 
time  the  poultice  had  been  7  or  8  times  applied,  a 
compleat  feparallon  of  the  difeafed  parts  took  place  ; 
bland  pus  was  produced,  and  the  edges  of  the  found 
parts  appeared  healthy  and  clear  ;  as  the  application 
was  continued,  the  leg  in  the  courfe  of  a  few  days  loft 
its  livid  afpecl:,  and  was  warmer  and  more  fenfible  to 
the  touch. 

Some  of  the  {loughs,  particularly  upon  the  upper 
part  of  the  limb,  when  digefted  clearly  off,  expofed  the 
tibia;  the  periofteum  Houghed  a  little,  but  granulations 
foon  made  their  appearance,  without  any  exfoliation 
of  the  bone ;  to  this  part  of  the  leg,  therefore,  the 
poultice  was  foon  difcontinued,  and  mild  dreffings  fub- 
ftituted  in  its  place.  The  exterior  tendons  of  the  foot 
were  laid  bare  when  that  part  floughed  :  but  this,  as 
well  as  other  parts  of  the  limb,  was  foon  clear,  and 
prefented  a  healthy  and  granulating  furface  ;  but  fo 
large  a  portion  of  the  true  fkin  having  been  deftroyed 
by'  ulceration,  rendered  the  healing  procefs  long  and 
tedious.  The  patient,  during  the  firft  month,  took  the 
Peruvian  bark  in  as  large  dofes  as  his  ftomach  would 
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bear,  together  with  half  a  pint  only  of  port  wine  made 
into  negus,  in  the  courfe  of  24  hours  ;  afterwards  he 
was  allowed  two  pints  of  porter  per  diem,  and  his  dofe 
of  bark  was  leffened  :  he  was  difcharged  cured,  ex- 
cepting a  trifling  ulceration  upon  the  inflep. — Fe- 
bruary iff,  1794. 

Case  2. — I.  P.  aet.  60,  came  recommended  to  th©. 
Worcefter  infirmary,  as  an  out-patient,  Aug.  2,  1794, 
iora  large  putrid  ulcer  of  the  left  leg,  with  which  he 
had  been  afflifted  for  upwards  of  4  years  ;  at  this  time 
the  difcharge  was  fo  acrimonious  as  to  excoriate  the 
leg  in  different  parts  near  the  ulcer,  which  was  atten- 
ded with  fwelling,  pain,  and  inflammation.  Being 
judged  in  too  bad  a  ftate  to  receive  much  benefit  as  an 
out-patient,  he  was  admitted  into  the  infirmary ;  he 
took  a  dofe  of  calomel  the  night  of  his  admiffion,  and 
next  morning  a  dofe  of  Glaubers  falts,  and  the  ulcer 
was  covered  with  a  thick  poultice  of  charcoal.  When 
the  firfl  poultice  was  removed,  which  was  not  till  the 
expiration  of  24  hours,  the  furface  of  the  ulcer  ap- 
peared more  favourable,  and  the  quantity  of  the  dif- 
charge was  altered  for  the  better ;  he  repeated  the 
dofe  of  calomel  and  faline  purgative  twice  again  withia 
the  fpace  of  8  days,  and  the  poultice  was  renewed 
every  day  for  a  fortnight  longer  ;  a  large  flough  was 
then  thrown  off  from  the  ulcer,  and  granulations  made 
their  appearance  from  the  bottom,  but  the  edges  re- 
mained rather  callous  ;  thefe  parts  were  dreffed  with 
mercurial  ointment,  and  the  face  of  the  ulcer  with  the 
aflringent  powder.  The  ulcered  part  filled  up  in  due 
time,  and  the  man  was  difcharged  perfectly  cured. — 
OElober  4. 
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Case  3.— I.  F.  at.  24,  a  foldier  belonging  to  the 
Scotch  Greys,  quartered  in  this  city,  was  admitted  an 
in-patient  of  the  infirmary  Oftober  25,  for  a  large  ill- 
conditioned  ulcer  of  the  leg,  which  was  at  that  time  in 
a  very  putrid  ftate.  Immediately  upon  his  admiffion, 
the  charcoal  poultice  was  applied.  When  the  flough 
of  the  ulcered  part  firft  began  to  feparate,  it  appeared 
more  deeply  attached  to  the  found  parts  than  any  I  ever 
remember  to  have  feen,  except  in  the  patient  (No.  5), 
and  which  was  produced  by  mortification  in  an  old 
fubjeft: :  the  degree  of  inflammation  in  the  furround- 
ing  parts  of  the  ulcer  was  very  great ;  he  was  bled 
freely,  and  took  faline  medicines  for  fome  time  ;  the 
charcoal  poultice  was  applied  to  the  ulcer,  and  con- 
tinued till  the  (lough  was  completely  feparated  and 
digefted  off,  which  took  place  in  about  6  weeks,  when 
the  cerate  edging  and  aftringent  powders  were  made 
ufe  of,  and  would  moll:  probably  have  completed  the 
cure,  had  the  patient  paid  more,  regard  to  his  conduct ; 
but  having  twice  abfented  himfelf  from  the  infirmary 
without  leave,  and  coming  home  intoxicated,  I  was 
obliged  to  difcharge  him  for  irreguj^ity. — -De.- 
c ember  26. 

Case  4. — J.  I.  set.  24,  another  foldier  belonging 
to  the  fame  regiment,  was  alfo  admitted  an  in-patient 
of  the  infirmary,  November  1/5,  1793.  He  had  a  very- 
large  and  painful  ulcer  about  the  middle  of  the  leg-,  , 
extending  acrofs  the  tibia,  which  had  been  healed  at 
different  times,  and  from  flight  accidents  had  broken 
out  again.  At  this  time  the  edges  were  callous,  and  the 
furfacc  of  the  ulcer  remarkably  foul,  with  a  greenifh 
afpecl,  and  attended  with  confiderable  inflammation 
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of  the  furrounding  parts.  The  charcoal  cataplafm  was 
applied  to  the  ulcer,  and  he  took  every  third  day  a 
folution  of  Epfom  falts  for  the  firft  fortnight. 

The  ulcer,  foon  after  the  firft  week,  loft  its  often  five 
fmell,  and  the  furface  appeared  clearer,  but  no  granu- 
lations fucceeded,  nor  were  the  callous  edges  at  all 
foftened.  I  then  laid  afide  the  poultice,  and  applied 
mild  digeftives,  with  the  gentle  preflure  of  a  flannel 
roller.  Still  the  ulcer  continued  in  a  very  ill-con- 
ditioned ftate,  and  without  the  leaft  fign  of  further 
amendment.  About  this  time  having  fome  reafon  to 
to  fufpeft  his  conduct,  and  hearing  from  the  nurfe  of 
fome  fufpicious  circumftances  with  regard  to  his  linen, 
upon  being  queftioned,  he  confefled  that  he  then  la^ 
boured  under  an  inveterate  venereal  complaint. 

I  then  immediately  altered  my  prefent  mode  of 
treatment,  gave  him  mercury  by  the  month,  and  drefled 
the  ulcer  with  mercurial  ointment,  which  foon  pro- 
duced an  appearance  for  the  better. 

This  cafe  exhibited  ftrong  proof  of  the  efficacy  of 
of  the  charcoal,  in  removing  the  fcetor,  and  clearing 
the  furface  of  the  ulcer — more  could  not  here  be  ex- 
pected from  it,  for  reafons  too  well  known  to  be 
alledged. 

The  man  was  now  made  an  out-patient,  and  foon 
after  having  fome  money  left  him  by  a  relation,  he 
purchafed  his  difcharge  from  the  regiment,  and  I  faw 
no  more  of  him. 

Case  5. — As  there  are  fome  remarkable  circum- 
ftances attending  the  caufe  that  required  the  applica- 
tion of  the  charcoal  poultice  in  this  cafe,  I  fhall  take 
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the  liberty  to  trefpafs  a  little  upon  your  time  in  relat- 
ing them. 

F.  M.  set.  60,  was  brought  to  the  infirmary  Oft.  30, 
"  with  a  fimple  frafture  of  the  left  leg,  occafioned  by 
a  bull  treading  upon  it,   he  having  unfortunately 
fallen  down  whilft  endeavouring  to  fecure  the  animal 
for  flaughter ;    by  which   accident  the  fibula  was 
tranfverfely  fraftured  immediately  above  its  formation 
of  the  outer  ankle.    The  accident  happened  about  5 
miles  from  Worcefter,  and  his  friends,  from  an  over 
officioufnefs,  which,  though  well  meant,  was  ill-direc- 
ted, bound  a  narrow  lift  garter  fo  very  tight  round  the 
fraftured  part,  as  to  prefs  in  the  ends  of  the  bone,  and 
aft  like  a  tourniquet  on  the  parts  below ;  he  was 
brought  in  this  ftate  to  the  infirmary  6  or  7  hours  after 
this  misfortune  had  befallen  him.    The  limb  below 
the  bandage  appeared  perfeftly  livid,  and  above  it, 
highly  inflamed  and  much  fwelled.    The  bandage 
(which  had  a  little  excoriated  the  fkin)  was  immedir 
ately  taken  off ;  a  faturnine  poultice  was  applied  to  the 
leg,  and  a  folution  of  Epfom  falts  was  ordered  to  be 
taken.    This  was  at  night ;  I  faw  him  next  morning, 
and  the  limb  looked  then  very  unfavourably;  the 
poultice  was  now  laid  afide,  and  linen  cloths  wet  with 
a  mixture  of  fpirit  minder;  and  fpirit  of  wine  was  kept 
conftantly  upon  the  part.    The  day  after,  vefications 
appeared  near  the  frafture,  with  every  other  appear- 
ance of  gangrene  having  taken  place  ;  which  in  the 
courfe  of  a  day  or  two  terminated  in  a  large  fphace- 
lated  ulcer  immediately  over  the  frafture,  which  ex- 
tended about  three  or  four  inches  in  circumference, 
difcharging  a  putrid  and  highly  offenfive  ichor.  At 
this  time  Dr.  Cameron  faw  him  with  me,  and  the 

cortex 


(  *32  ) 

cortex  was  given  him  in  the  form  of  cold  infufion, 
with  a  fmall  quantity  of  the  tincture  in  each  dofe  ;  he 
was  alfo  directed  to  take  half  a  pint  of  port  wine  made 
into  negus,  in  the  courfe  of  24  hours.  His  ftomach 
bearing  the  prefent  mixture  fo  well,  I  then  gave  him 
a  mixture  with  extract  of  common  oak  bark,  (quercus) 
a  preparation  that  Dr.  R.  W.  Darwin,  fome  years  part, 
informed  me  had  been  applied  externally  with  good, 
effect  to  fcrophulous  ulcers;  for  which  purpofe  I  have 
often  found  it  ferviceable  ;  and  fince  that  time  I  have 
very  frequently  given  it  internally,  in  molt  of  thefe 
cafes  where  the  Peruvian  bark  feems  indicated. 

Dr.  Lewis  remarks,  that  "  an  extract  made  from 
"  oak  bark,  is  faid  by  fome  to  be  equal  in  virtue  to 
"  that  of  the  Peruvian  bark." — (See  Lewis's  Mat. 
hUdica,  p.  474^. 

I  have  experienced  equally  good  effects  from  this 
extract,  (if  joined  with  an  aromatic)  as  from  that  of  the 
true  Peruvian  bark.  Some  of  the  phyficians  of  this 
infirmary  have  alfo  lately  prefcribed  it  with  very  bene- 
ficial effects.  With  this  patient  it  agreed  remarkably 
well,  improved  his  appetite,  and  fupported  his  llrength, 
which  had  been  greatly  reduced.  This  man's  cafe 
feemed  to  prove,  as  clearly  as  any  I  have  met  with, 
the  ingenious  theory  advanced  by  the  late  Mr.  Hunter, 
that  the  "  mortification  which  is  preceded  by  inflam- 
mation, is  produced  and  accompanied  with  increafe  of 
action  and  lofs  of  power." — (See  Hunter  on.  the  blood, 
inflammation,  &c.J — Hence  the  neceflityof  giving  the 
cortex,  or  fome  fimilar  tonic,  in  as  large  dofes  as  the 
ftomach  will  bear,  and  no  more  alcohol  in  any  form 
than  is  merely  fufficient  to  keep  up  the  necejfary  ac- 
tion, and  thereby  prevent  its  excefs. 

But 
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But  to  return  to  the  fituation  of  the  limb—the  fame 
day  the  bark  was  adminiftered  internally,  the  charcoal 
cataplafm  was  applied  to  the  mortified  parts,  and  daily 
renewed  at  firft  twice,  and  latterly  only  once  in  the  24 
hours,  till  the  whole  of  the  flough,  which  was  large 
and  deep,  was  entirely  feparated  and  thrown  off. 
When  this  was  effe&ed,  the  fibula  was  laid  bare,  and 
the  fractured  part  expofed  to  view  ;  it  was  then  of 
courfe  to  be  treated  as  a  compound  fracture,  and  cured 
by  the  fecond  intention;  the  poultice  was  now  dif- 
continued ;  the  edges  of  the  ulceration  drefled  with 
cpulotic  cerate,  and  the  centre  with  the  doffils  of  lint 
dipped  in  a  mixture  compofed  of  equal  parts  of  ??iel. 
rqjar,  tintt.  myrrh,  and  decoB.  cortic.  Peruv.  Granu- 
lations foon  appeared  ;  a  flight  exfoliation  took  place, 
and  the  cure  went  on  perfe&ly  well.  The  man  is  now 
able  to  walk  about  with  the  afiiftance  of  a  flick,  and 
the  motion  of  the  foot  (which  I  feared  would  have 
been  deftroyed  by  fuppuration)  has  been  fortunately 
preferved,  and  is  recovering  its  action. 

Case  6. — J.  H.  set.  27,  was  admitted  an  in-patient 
November  15,  1794,  having  a  large  putrid  ulcer  of 
the  right  leg,  about  the  middle,  and  acrofs  the  tibia  ; 
he  had  been  afflicted  with  it  for  more  than  2  years, 
and  it  had  been  in  its  prefent  ill-conditioned  ftate  up- 
wards of  three  months  ;  he  had  drefled  it  with  variety 
of  unguents  of  different  kinds,  arid  at  this  time  it 
had  every  appearance  of  approaching  gangrene.  The 
charcoal  poultice  was  immediately  applied  to  the  ulcer 
and  he  took  the  extract  of  oak  bark  in  the  proportion 
ot  15  grains  to  an  ounce  and  half  of  faline  mixture  ;  to 
each  dofe  of  which  i|  of  aromatic  tincture  was  added 
every  fix  hours.  This  plan  he  continued  with  little 
alteration  for  upwards  of  a  month,  before  the  flough 
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was  completely  feparated ;  when  this  was  thrown  off, 
the  poultice  was  laid  afide,  and  the  ulcer  treated  as  be- 
fore mentioned.  The  ulcer,  from  the  luxuriance  of 
its  granulations,  required  the  preffure  of  lead  to  affift 
in  the  cicatrization. 

Case  7.— (Mr,  Cole's  patienO.— O.  C.  aet.  aot 
was  admitted  an  in-patient  of  the  infirmary,  for  a  com- 
pound diflocation  of  the  ankle,  which  had  been  in  fo 
bad  a  ftate  for  fome  time  previous  to.  his  admiffion, 
that  it  was  judged  neceffary  to  amputate  the  leg,  which 
was  according  removed  at  the  ufual  part  below  the 
knee.  The  man  underwent  the  operation  very  well. 
The  lips  of  the  flump  were  brought  together  by  ftrips 
of  adhefive  plaifter,  to  be  healed  (as  is  now  generally 
practiced,  I  believe)  by  the  firft  intention. 

Four  days  after  the  operation,  the  flump  and  thigh 
appeared  much  fwelled,  though  the  bandages  were  by- 
no  means  tight.  I  happened  to  be  in  the  ward  when 
Mr.  Cole  removed  the  drefhngs,  and  examined  the 
flump,  the  lips  of  which  had  receded,  and  expofed  the 
face  of  the  flump,  which  we  were  furprifed  to  find  in 
an  highly  offenfive  and  gangrenous  flate  ;  added  to  this 
unpleafant  appearance,  the  patient's  countenance  was 
pale  and  funk,  and  his  pulfe  quick  and  tremulous. 

Mr.  Cole  immediately  ordered  him  a  faline  mixture 
with  the  cortex,  and  port  wine  negus  occafionally  ;  a 
thick  charcoal  poultice  was  alfo  applied  to  the  face  of 
the  flump.  In  lefs  than  48  hours  every  unpleafant 
appearance  was  changed  for  the  better,  a  good  digeflion 
came  on,  and  the  cure  was  by  thefe  unfavourable  cir- 
cumflances  protra£led  for  a  fhort  time,  .The  patient 
foon  loft  his  fever ;  recovered  his  ftrcngth  ;  and  the 
flump  did  well. 
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In  this  cafe,  it  was  not  found  neceffary  to  continue 
the  charcoal  poultice  for  a  longer  time  than  three  or 
four  days. 

Having  informed  Mr.  Field,  who  attends  the  inva- 
lids in  the  houfe  of  induftry  lately  eftabliftied  in  this 
city,  of  the  good  effefts  of  the  charcoal  applications,  he 
has  in  confequence  applied  it  to  feveral  putrid  ulcers  of 
the  legs,  Sec. — in  fubje&s  from  whofe  age  and  other 
infirmities,  little  hope  of  relief  was  to  be  expe&ed. 

He  affures  me  it  has  never  failed  to  effecl:  a  fpeedy 
and  favourable  change,  by  correcting  the  putrid  dis- 
charge, and  producing  healthy  granulations,  with  a 
bland  and  well  digefted  pus. 

Two  of  the  cafes  in  which  he  has  applied  it  I  think 
merit  particular  attention.  The  one  was  a  cancerous 
ulcer  of  the  fide,  (the  breaft  having  been  removed 
feveral  years  paft  at  the  infirmary),  extending  deep 
under  the  axilla.  Mr.  Field  applied  the  charcoal  in 
fine  powder,  which  he  fprinkled  very  freely  over  the 
face  of  the  ulcer,  firft  fmearing  it  with  a  very  fmall 
quantity  of  yeaft.  In  a  few  days  it  removed  a  moft  ofFen- 
five  fcetor,  and  procured  a  healthy  afpeft  of  the  ulcer, 
with  a  difcharge  of  mild  and  inoffenfive  matter.  The 
arm  of  this  patient  on  the  difeafed  fide,  after  fwelling 
to  an  enormous  fize,  became  gangrenous,  and  a  morti- 
fication Succeeded,  with  putrid  and  deep  floughs  upon 
the  wrift  of  the  elbow  ;  the  fame  mode  of  application, 
was  adopted  with  the  hope  of  removing  the  intolera- 
ble fcetor.  Though  it  was  conceived  the  patient  could 
not  live  many  days,  being  upwards  of  60  years  of  age, 
and  very  much  reduced  by  the  pain  and  long  continued 
difcharge  of  the  ulceration,  the  progrefs,  however,  of 
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the  mortification,  which  feemed  extending  upwards 
toward  the  moulder,  was  immediately  checked  ;  in  a 
very  few  days  the  floughs  completely  feparated,  leaving 
healthy  granulations,  and  the  wound,  though  a  very 
large  one,  is  filling  up  as  kindly  as  could  be  expe&ed 
in  a  younger  or  healthier  fubjeft. 

The  other  was  a  woman  upwards  of  50,  who,  from 
long  confinement  to  bed,  and  the  effect  of  conftantand 
unequal  preffure,  had  a  deep  flough  formed  upon  one 
of  the  nates,  which  was  dry,  perfectly  infenfible,  and 
without  any  difpofition  to  fuppuration. 

The  charcoal  powder' was  applied  here  as  in  the 
former  cafe,  and  retained  by,  a  large  piece  of  leather, 
the  edges  of  which  were  fpread  with  adhefive  plaifter ; 
in  lefs  than  a  week  a  complete  feparation  had  taken 
place,  when  a  drefiing  of  mild  digeftive  effected  an 
eafy  and  fpeedy  cure.  ' 

In  neither  of  thefe  cafes  did  the  patients  complain 
of  any  increafe  of  pain  from  the  application. 

No  medicine  was  given  to  the  la  ft  ;  and  in  the  firft 
cafe  nothing  more  than  a  few  grains  of  extr.  cicutae, 
with  about  20  drops  of  tinfture  of  opium  at  bedtime. 

In  fome  cafes  in  which  I  am  now  applying  char- 
coal powder,  no  pain  has  enfued.  The  yeaft  has  been 
added  in  thefe  cafes;  and  it  operates  as  effectually 
as  the  cataplafm. 

Believe  me,  dear  Sir,  &c.  &c. 

WILLIAM  SANDFORD. 

To  Dr.  Beddoes. 
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Letter  from  Dr.  John  Johnstone. 

Birmingham,  Feb.  14,  1795. 

Dear  Sir, 

Herewith  I  fend  you  an  abftraft  of  trials  of  fotne  of 
the  chemical  fubftances  ;  I  began  to  make  them  early 
in  the  year  1793,  after  having  feen  the  relations  of  M. 
Lowitz  and  Kels.  Many  of  the  experiments  of  both 
thefe  gentlemen  I  repeated,  and  others  were  inflituted 
to  fatisfy  my  mind  on  fome  topics  relating  to  putrifac- 
tion,  a  fubjecl  till  lately  involved  in  much  darknefs, 
and  concerning  which,  our  knowledge  at  prefent  is  far 
from  precife. 

Long  hefore  the  time  ot  M.  Kels,  Macbride  had  dif- 
covered,  that  the  aerial  produtt  of  fermentation,  rec- 
tified the  fmell  and  tafte  of  putrifying  bodies  ;  and 
there  are  many  accounts  of  its  fervice  in  difeafes, 
recorded  in  the  4th  vol.  of  Prieftley  on  air,  and  in 
Dobfon's  Commentary.  But  this  power,  though  pof- 
feffed  univerfally  by  the  carbonic  principle,  is  not  con- 
fined to  it.  Subllances  containing  oxygene,  have  it 
probably  in  a  greater  degree.  Half  an  ounce  of  nitre 
will  produce  a  more  inftantaneous  effe£t.  on  the  fame 
quantities  of  putrid  fluids  or  flefh,  than  an  ounce  of 
powdered  charcoal.  The  fame  holds  good  with  re- 
fpeft  to  many  other  oxygenated  fubftances.  The 
hyper-oxygenated  acids,  deftroy  putrid  fmells,  in  very 
fmall  proportion. 

By  thefe  leading  fafts,  and  by  many  others  which  it 
is  unneceffary  to  detail,  I  conceived  myfelf  authorized 
to  make  trial  of  the  fubje&s  of  them,  in  cafes  of  dif- 
eafes which  feemed  to  bear  any  affinity  to  the  procefs 
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of  putrefaction.  Thefe  trials  I  {hall  here  clafs  toge- 
ther, without  any  refpeft  to  the  order  of  time  in  which 
they  were  made,  though  many  of  them  were  made  or 
improved  fince  I  came  to  this  place  in  the  lafl  Autumn, 
in  conjunction  with  my  brother,  Dr.  Edward  John- 
Hone. 

Ulcerations. — In  hardly  one  cafe  of  foul  ulce- 
ration of  the  extremities  have  1  been  difappointed  in 
the  application  of  carbon,  though  it  has  been  applied 
in  a  vaft  number  of  cafes  under  my  infpe£tion.  Whe- 
ther in  the  form  of  powder  or  of  liquid  (yealt),  it  uni- 
versally renders  them  clean.  In  the  cafe  of  Nurfe 
Purton,  an  old  woman  of  80,  a  patient  in  the  Worcef- 
ter  infirmary,  and  who  had  been  afflifted  with  a  fore 
leg  for  almoft  half  a  century,  the  carbon  cataplafm 
never  failed  to  cleanfe  the  wound,  though  the  appli- 
cation fometimes  gave  pain. 

During  the  Autumn  of  lafl  year  the  meafles  affumed 
a  peculiarly  putrid  appearance  in  the  town  of  Birming- 
ham and  its  neighbourhood.  Children  were  generally 
affecled  with  a  very  offenfive  and  obftinate  diarrhoea, 
during  their  continuance,  and  towards  the  clofe  of  the- 
difeafe  with  very  foul  ulcerations,  fpreading  about  the 
face  and  mouth.  In  the  cafe  of  a  girl  of  8  years  old, 
the  right  cheek  was  much  fwelled,  and  the  infide  of 
the  mouth  was  occupied  by  a  foul  fpreading  ulcer. 
Various  unguents  had  been  tried  in  vain,  the  .ulcer 
fpread,  became  black,  and  every  day  affumed  a  worfe 
appearance.  The  change  for  the  better  was  very  quick 
after  the  application  of  the  carbon,  and  the  ulcer  foon 
healed.  From  the  fame  caufe,  the  roof  of  the  mouth, 
and  the  upper  gum  of  an  infant  were  in  a  dreadlul 
Jlate,  in  part  eaten  away,  and  exceffively  foul.  A  pafle 
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compofed  of  charcoal  powder  and  yeaft  was  ordered 
to  be  applied,  and  was  effectual  in  healing  the  wound, 

though  the  ftru&ure  of  the  parts  will  probably  be  never 
entirely  reftored. 

In  two  cafes  of  mortification,  one  of  the  leg  in  a 
man  of  50,  the  other  in  the  thigh  of  a  young  boy,  the 
application  of  the  carbon  was  moil  fatisfa£tory.  In 
the  firfl  cafe  the  wound  extended  all  over  the  foot 
and  nearly  up  the  leg  :  The  Houghs  began  to  feparate 
the  next  day  after  the  application.  In  the  cafe  of  the 
boy  the  feparation  of  the  floughs  was  fucceeded  by 
univerfal  eryfipelas.  Both  patients  took  bark  and  I 
believe  nitre  internally,  and  both  recovered. 

To  fcrophulous  ulcers  I  have  applied  carbon  in  fe- 
veral  cafes,  as  well  as  given  it  internally,  but  never 
with  permanent  benefit.  I  have  alfo  given  thefe  pa- 
tients nitre  in  large  dofes,  at  the  fame  time  that  ihe 
ulcers  were  covered  with  carbon,  and  with  no  better 
apparent  effect. 

Cancer. — In  one  cafe  in  which  a  cancer  had  oc- 
cupied the  whole  breaft,  and  had  fpread  towards  the 
neck,  eating  it  into  foul  ulcerations,  the  caibon 
powder  was  applied.  The  appearance  of  the  wound 
was  much  mended  ;  it  became  clearer  and  looked 
redder,  but  no  permanent  relief  was  obtained  ;  and 
fometimes  there  was  a  great  deal  of  pain. 

In  a  cancer  of  the  os  uteri,  after  various  trials,  I 
directed  a  palle  compofed  of  carbon  powder  and  yeaft 
to  be  applied  by  a  pcflary  to  the  part.  There  was  fome 
inconvenience  in  the  application,  though  the  patient 
complained  much  lefs  of  it  than  of  the  fumes  of  cm- 
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nabar,  which  had  been  previoufly  adminiftered.  She 
could  not  be  prevailed  upon  to  perfift  in  its  ufe. 

Cutaneous  Eruptions. — ^The  face  of  Poole, 
a  patient  in  the  Worcefter  infirmary,  was  covered 
•with  a  dark-coloured  reddifh  blotch,  which  was  pain- 
ful and  fpread.  Her  right  arm  was  covered  with  the 
fame  fpecies  of  eruption,  particularly  about  the  elbow, 
where  there  were  feveral  fores.  She  had  thefe  com- 
plaints many  years,  fometimes  more,  and  fometimes 
in  a  lefs  degree.  I  direfted  the  carbon  cataplafm  to 
her  arm,  and  to  wafh  her  face  with  yeaft  frequently. 
The  eftecl:  was  very  fatisfa£lory,  as  fhe  had  previoufly 
employed  mercurials  and  many  other  means  without 
benefit.  The  ulcers  healed  in  a  fhort  time,  and  the 
eruption  in  great  meafure  varnifhed. 

In  two  cafes  of  Erythema  without  ulceration,  after 
themeafles,  yeaft  was  applied  with  the  beft  effeft,  the 
eruption  difappearing  in  the  courfeof  a  day  and  night. 

The  progrefs  of  pimples  upon  the  face  is  generally 
flopped  by  wafhing  them  often  with  yeaft.  They 
grow  lived  after  a  few  times  wafhing,  and  foon  difap- 
pear.  I  fubmit  it  therefore  to  my  fair  country- 
woman, whether  it  may  not  become  a  much  more  ufe- 
ful  cofmetic  than  milk  of  Rofes,  or  any  of  thofe  doubt- 
ful preparations  fo  commonly  ufed. 

Erysipelas. — In  feveral  cafes  the  carbon  was  ufed 
both  by  my  brother  and  myfelf  with  complete  fuccefs. 

In  the  cafe  of  Mrs.  H  ,  it  was  very  threatening, 

as  it  fpread  very  much  about  the  face,  accompanied 
with  delirium.  My  brother  ordered  her  face  to  be 
wafhed  with  yeaft  frequently,  and  to  take  bark  inter- 
nally.   She  re-.overed  in  three  days. 
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In  cafes  of  fcarlatina  and  angina  maligna,  I  now 
generally  direcl:  yeaft  to  be  ufed  in  gargles,  and  to  be 
rubbed  upon  tbe  fkin.  In  repeated  inflances  I  have 
found  tbis  plan  ufeful,  exbibiting  at  the  fame  time 
occafional  emetics,  with  nitrous  mixtures. 

In  phthifical  cafes,  when  the  night  fweats  were  ur- 
gent, I  have  for  fome  time  paft  directed  yeaft  to  be 
taken  in  the  quantity  of  a  large  fpoonful,  or  two  large 
fpoonfuls  in  milk,  three  or  four  times  in  the  day.  It 
generally  appears  to  be  ferviceable  at  firft,  but  I  have 
feldom  found  its  good  effects  permanent.  In  one  cafe 
I  think  it  fucceeded, 

Typhus. — In  two  inftances  I  had  the  opportunity 
of  trying  the  carbon  fully. 

The  firft,  a  foldier,  had  been  very  improperly  treated 
with  antimonials  previoufly  to  my  feeing  him.  His 
debility  was  extreme  with  occafional  delirium;  his 
tongue  black  and  parched;  his  ftools  offenfive,  and 
lie  could  keep  nothing  upon  his  ffomach.  The  bark 
in  all  forms  was  vomited  up.  He  fi,rft  of  all  took  a 
faline  effervefcing  mixture,  which  flaid  upon  his  ffo- 
mach. He  afterwards  took  one  ounce  of  charcoal  pow- 
der three  times  a  day,  with  port  wine  and  water,  and 
15  drops  of  laudanum  at  night.  The  foulnefs  of  his 
tongue  and  the  vomiting  foon  difappeared,  and  he  re- 
covered {lowly,  occafionally  taking  bark. 

In  a  girl  of  14,  the  fmall-pox  affumed  the  worft  ap. 
pearances.  The  eruption  began  on  the  third  day, 
with  great  fever,  violent  pain  of  the  head  and  fide. 
A  bliiler  was  immediately  ordered,  which  gave  eafe, 
and  fiie  took  fome  opening  medicines.  The  next  day, 
after  the  bliiler  had  rifen,  the  puflulcs  fliowed  no  cle- 
ft 3  vation, 
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vation,  and  every  fymptom  clearly  indicated  that  the 
difeafe  was  in  the  worft  degree.    Her  ftools  were  of- 
ienfive,  and  the  debility  extreme.   I  ordered  a  drachm 
of  charcoal  powder  to  be  taken  every  four  hours,  with 
a  mixture  of  deco&ion  of  bark  and  yeaft,  and  that  fhe 
might  have  as  much  port  wine  as  fhe  liked,  and  frefh 
ale.    This  plan  was  perfifted  in,  with  blifters  occafion- 
ally  for  nine  days,  at  which  time  the  patient  died,  with 
more  marks  of  putrefaction  than  I  ever  faw  before. 
Her  body  was  univerfally  black,  and  at  a  fmall  dif- 
tance  fhe  looked  like  a  negro.    She  drank  great  quan- 
tities of  the  frefh  ale,  and  during  the  two  days  before 
her  death,  3  pints  of  port  wine.    Purple  fpots  ap- 
peared on  the  thighs  about  ten  days  from  the  beginning 
of  the  difeafe,  which  vanifhed  on  the  application  of  a 
parte  of  charcoal  and  yeaft.  I  much  regret  that  fhe  was 
not  warned  all  over  with  yeaft,  but  I  confefs  this  cirT 
cumftance  did  not  occur  to  me.    After  the  full  trial 
of  the  carbon  in  this  cafe  fo  unfuccefsfully,  I  have  ne- 
ver trufted  to  it  folely  in  any  of  thofe  difeafes  in  which 
the  powers  of  life  are  fo  exhaufted  as  they  are  in  ty- 
phus.   I  believe  it  may  be  ufeful  to  correct  the  filth 
that  accumulates  in  the  mouth  and  in  the  inteftines, 
but  it  certainly  is  not  to  be  trufted  to  alone  for  their 
cure.    Subftances  containing  oxygene  are  infinitely 
more  appropriate  for  this  purpofe,  and  fhould  be  em- 
ployed.   Nitre  contains  oxygene  in  great  abundance, 
and  has  been  ufed  with  advantage  in  typhus.    But  its 
ufefulnefs  in  inflammatory  difeafes,  and  indeed  its 
effects  when  taken  as  a  poifon  in  large  quantity,  make 
me  fufpect,  that  the  bafis  of  the  acid  contains  a  power 
capable  of  abftracting  from  vitality.    On  this  fuppo- 
fition  we  may  account  for  the  contradictory  effects 
afcribed  to  it.    But  the  confidcration  fhould  make  us 
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look  out  for  other  fubftances  that  are  not  contamina- 
ted with  any  powers  contrary  to  thofe  for  which  we 
wifh  to  employ  them.  The  oxides  of  manganefe 
have  occurred  to  me  as  likely  to  anfwer  the  end.  I 
have  given  then  in  very  large  doles  to  healthy  perfons, 
and  have  fwallowed  them  myfelf  without  the  leaft  ap- 
parent injury.  On  this  fubje£t,  however,  I  fhall  not 
enlarge,  and  I  will  only  add  one  more  fpeculation  to 
what  is  already  perhaps  too  long. 

From  the  noLions  that  I  entertain  of  the  nature  of 
the  gout,  I  have  been  led  to  fuppofe  that  the  infpira- 
tion  of  an  atmofphere  above  the  common  ftandard 
might  be  ferviceable  for  its  cure.  Ifthedifeafe  arife 
in  the  firft  place  from  a  deficiency  of  oxygene  in  the 
blood  of  the  arteries  of  the  extremities,  and  the  chain 
of  fymptoms  be  induced  by  this  deficiency,  certainly 
an  hyper-oxygenated  atmofphere  is  the  remedy  to  be 
adopted.  But  this  is  all  hypothetical,  and  I  fhall  con- 
tent myfelf  with  having  given  the  hint,  without  purfu- 
ing  the  fubjeft  further. 

This  is  what  I  know  of  the  effefts  of  carbon  ;  it  is 
imperfeft  as  every  abftracYmuft  be,  but  it  is  faithful  as 
far  as  it  goes  ;  and  it  would  have  been  impoffible  to 
have  comprehended  within  the  room  that  you  could 
fpare,  the  cafes  in  their  full  extent. 

I  am,  dear  Sir,  &c. 

JOHN  JOHNSTONE. 
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Dusting-Box. 

Several  years  ago,  Dr.  Darwin  contrived  the  ap- 
paratus, delineated  pi.  4,  fig.  3,  with  intention  to 
apply  fubftances,  that  might  be  fuppofed  capable  of  a 
falutary  a&ion,  to  the  ulcerated  fur  face  of  the  lungs. 
The  fafts  in  the  preceding  communications  and  fome 
others,  together  with  the  prefent  difpofition  of  ,  the 
public  to  favour  attempts  towards  the  cure  of  con- 
fumption,  induced  me  to  apply  for  permiffion  to  infert 
a  fketch  of  this  little  machine  in  this  pamphlet. 
Whether  it  will  be  ufeful  to  coat  the  pulmonary  ulcers 
with  fine  charcoal,  calx  of  zinc,  any  of  the  preparati- 
ons of  lead,  Peruvian  bark,  or  fome  fuch  compofition 
as  Mr.  Sandford  mentions,  remains  to  be  tried.  The 
box  may  be  10  inches  high  and  8  fquare.  It  has  within 
a  circular  lathe  brufh,  with  a  crofs  bar  of  wire, 
againft  which  the  briftles  of  the  brufh,  loaded  with 
duff,  fuccefhvely  ftrike  ;  the  duft  is  thus  fpurted  up 
through  the  mouthpiece,  and  the  patient  inhales  it  at 
his  inconvenience.  The  ftruclure  of  the  box  will 
eafily  be  underftood  Irom  the  plate.  On  feeing  this 
contrivance,  another  perfon  thought  that  a  powder, 
machine,  formerly  more  in  ufe  for  the  wafte  of  wheat 
than  at  prefent,  would  very  well  anfwer  the  purpofe  : 
this  is  reprefented  fig.  4. 

jQbferyation  on  the  effect  of  charcoal,    in  correcting 
rancid  eructations. • — Extract  of  a  letter. 

— My  dyfpepfia  was  not  attended  with  much  flatulence 
nor  heartburn,  but  was  very  troublefome  after  eating 
any  fining  difb,  fuch  as  goofe,  garlic,  or  cabbage,  from 
a  rifing  of  rancid  ma,tter  from  the  flomach,  perhaps 
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every  5  minutes.  This  was  always  immediately  checked 
by  a  table  fpoonful  of  very  fine  ground  charcoal— fo 
much  fo  that  the  next  eru&ation  would  be  fcarcely 
offenfive  ;  and  in  a  little  time  the  flomach  was  com- 
pletely fet  to  rights.  Several  perfons  in  our  family 
have  received  benefit  from  it  in  the  fame  way. 

Having  had  no  ailment  in  the  flomach  for  a  long 
time,  I  cannot  fay  that" I  have  had  much  experience. — > 
Perhaps  I  may  have  been  relieved  a  dozen  times,  and 
I  think  never  took  it  without  a  very  fenfible  effe£t. 
I  do  not  believe  it  has  much  effect  on  the  bowels  ;  it 
is  aperient,  however,  rather  than  otherwife.  As  to 
your  quefhon  of  prevention  of  wind,  mine  was  fo  little 
a  cafe  of  flatulency  that  I  cannoc  fpeak  very  pofitively 
oi  its  virtue  in  that  particular.  It  certainly,  however, 
had  this  effecl:  to  a  certain  degree.  Upon  the  whole, 
I  have  not  the  fmalleft  doubt  of  it  being  a  very  ufeful 
family  medicine. 

I  am,  your's,  &c.         —    —  — 
To  Dr.  Beddoes. 

■ 

I  infert  this  obfervation  with  the  greater  pleafure. 
from  the  hope  that  it  may  take  away  one  excufe  for 
dram-dnnking.    I  flrenuoufly  recommend  it  to  per- 
fons whofe  ftomachs  are  weak  ;  as  alfo  to  perfons  apt 
to  overload  a  flrong  ftomaeh,  to  have  in  readinefs  feme 
fine  powder  of  charcoal,  and  to  take  itinftead  of  wine 
or  diftilledfpirit,  to  prevent  food  from  repeating.  It"^ 
may  be  prepared  by  burning  corks    perfeaiy  and 
throughout  black,  and  then  rubbing  them  to  powder. 
This  preparation  is  u fed  in  fome  places  for  the  colic 
tti  horfes  ;  but  as  it  is  gjfeefi  in  fermented  liquor,  its 
power  is  fomcwhat  dubious.    I  have  been  informed 
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by  another  intelligent  correfpondent  that  he  has  found 
charcoal  gently  aperient ;  an  obfervation  which  feems 
well  worth  attention. 

Mr.  Capper's  defcription  of  his  apparatus  for  experi- 
ments on  brute  animals » 

The  letters  k,  1,  m,  n,  pi.  5,  reprefent  the  wooden 
chamber,  which  is  dovetailed  to  make  it  air-tighc ;  the 
fize  may  be  varied  according  to  the  fize  of  the  animal 
which  is  deftined  for  experiment.  The  one  from  which 
the  plate  is  taken,  is  three  inches  and  a  half,  by  four 
and  a  half. 

The  letters  i,  j,  k,  1,  reprefent  the  mouth-bag,  which 
is  of  oiled  filk  nailed  on  the  chamber  at  b;  but  before 
you  put  them  together,  glue  on  a  narrow  ftrip  of  lea- 
ther;  when  the  glue  is  dry,  plait  the  oiled  filk ;  and 
as  fall  as  you  plait,  nail  on  a  narrow  ftrip  of  leather, 
fimilar  to  the  one  underneath  ;  the  plaits  fhould  be 
very  fmall,  and  the  nails  of  courfe  very  clofe  to  each 
Other.  The  mouth-bag  is  eafily  fecured  round  the 
mouth  of  the  animal  by  means  of  tape,  ufed  as  a  li- 
gature. 

The  letters  m,  n,  o,  G,  reprefent  the  bag  which  contains 
the  air  to  be  infpired,  and  is  nailed  to  the  chamber  in  the 
fame  manner  as  is  defcribed.  G  is  the  aperture  thro' 
which  the  bag  is  filled  ;  h  the  inhaling  valve  (at  the 
bottom  of  the  chamber)  made  of  very  thin  wood,  co- 
vered with  leather,  which  being  extended  on  one  fide 
farther  than  the  wood,  (and  this  being  glued  to  the 
chamber),  ferves  as  a  hinge  to  the  valve.    At  d  is  the 

exhaling 
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exhaling  valve,  made  and  fecured  (but  on  the  outfide 
of  the  chamber)  in  the  fame  manner  as  the  other. 

When  you  fill  the  bag,  the  valve  at  the  bottom  of 
the  chamber  mull  be  prefled  down  with  the  finger,  tfl 
prevent  the  efcape  of  the  air. 

At  G  the  filk  fhould  be  lined  with  Toft  leather,  other- 
wife  it  will  foon  be  worn  out  by  the  frequent  ufe  oi 
the  ligature. 

'  The  manner  to  make  the  filk  air  tight,  is  by  fowing 
weak  leather  within  the  feam,  and  then  covering  it  with 
the  fame,  making  the  needle  always  pafs  through  the 
leather  between  the  oiled  filk, 

W.  W.  CAPPER. 

Query. — Would  it  not  be  an  improvement  if  a  firip 
of  leather  were  nailed  over  the  valves,  fo  as  not  to 
allow  them  to  turn  quite  back. — T.  B. 

XXI. — Recapitulation  with Jome  additional  Fails. 

It  appears  already  that  the  principles,  which  had 
been  deduced  from  the  modern  experiments  on  refpi- 
ration,  are  too  narrow  to  explain  the  effefls  of  diffe- 
rently modified  atmofpheres  on  the  animals,  by  which 
ihev  are  refpircd.  This  is  nothing  difcouraging ;  for 
the  more  various  the  powers  of  elaflic  fluids,  the 
greater,  we  may  hope,  will  be  the  refources  of  pneu- 
matic medicine. — The  two  inflances  in  which  greater 
loughnefs  of  the  flefh  and  tendency  in  the  blood  to 
coagulate  were  obferved  after  iinmerfion  in  oxygene 
air,  affoidcd  the  plcafing  profpeft  of  a  phyfiological 
difcovery;   but   in  an  enquiry,  where  unobferved 
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powers  may  fo  eafily  intervene,  I  have  laid  it  down  to 
myfelf  as  a  rule  of  prudence  not  to  admit  any  caufe, 
unlefs  the  effecT;  mould  diflin&ly  appear  upon  four  or 
'five  repetitions  of  an  experiment  with  or  without 
variation  of  acceffory  circumftances.  Two  other  pairs 
of  rabbits  were  therefore  procured  ;  and  one  indivi- 
dual of  each  pair  was  oxygenated ;  the  other  being 
left  without  preparation,  and  then  both  were  killed  bv 
blows  on  the  back  of  the  head.  The  difference  of 
coagulation  in  the  blood  was  the  fame  as  in  the 
former  experiments ;  but  after  boiling  I  could  not 
fatisly  myfelf  that  there  was  any  difference  in  the  ftate 
of  the  mufcular  fibres.  One  of  thefe  rabbits  remained 
in  the  oxygene  air  20,  and  the  other  25  minutes  :  the 
others  had  only  remained  15  minutes.  Thefe  rab- 
bits feemed  as  thirfly  as  the  former ;  one  drank  eleven 
times. 

Of  two  white  pigeons,  feemingly  of  the  fame  age, 
one  was  kept  in  a  veffel  of  oxygene,  mixed  with  a 
third  part  of  atmofpheric  air  for  25  minutes ;  birds- 
confume  air  very  faft  ;  and  at  the  end  of  this  time,  a 
candle  was  immediately  and  repeatedly  extinguifhed 
on  immerfion  in  the  veffel,  which  was  the  fame  as 
that  in  which  the  cats  had  been  placed ;  the  pigeon 
fhewed  no  other  fign  of  diftrefs  than  a  little  quicknefs 
of  breathing ;  which  took  place  foon  after  its  intro- 
duction. The  power  to  ftand  ereft  in  fuch  an  atmof- 
phere,  depended  probably  on  the  oxygene  it  had 
previoufly  infpired,  as  in  the  experiments  on  drown- 
ing. The  pigeon  was  ftrangled  on  being  taken  out 
of  the  veffel  and  quickly  opened  ;  the  blood  coagulated 
inflantly  after  effufion,  and  in  fome  of  the  veins  it 
was  already  coagulated.     The  heart  was  hard  and 
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inirritable ;  the  cavity  of  the  ventricles  was  clofed ; 
the  auricles  contained  a  little  coagulated  blood ;  the 
lungs  were  florid  and  appeared  inflamed. 

The  other  pigeon  was  put  into  a  mixture  of  more, 
than  one  third  •atmofpheric,  with  lefs  than  two  thirds 
of  hydrocarbonate  air.     It  died  in  lefs  than  half  a 
minute;  its  fpeedy  death  probably  arofe  from  the 
fame  caufe  as  the  rapid  confumption  of  oxygene  in 
the  former  experiment.     No  figns  of  recovery  ap- 
peared while  the  feathers  were  haftily  ftripped  from 
the  belly  and  breaft;  the  liver  as  before  appeared 
much  more  ruddy  than  in  the  former  pigeon  ;  this 
undoubtedly  depends  on  the  greater  proportion  of  venous 
blood  in  the  liver  than  in  any  other  organ ;  the  heart  and 
other  vifcera  were  more  ruddy  in  the  hydrocarbonated 
pigeon ;   the  lungs  excepted,  which  were  of  nearly 
the  fame  colour  in  both.    The  ventricles  of  the  heart 
were  inirritable,  and  contracted  in  the  hydrocarbo- 
nated; but  the  right  auricle  was  fpontaneoufly  .acting. 
The  blood  was  fluid  and  ruddy ;  it  was  fome  time 
before  it  coagulated.     The  flefh  of  the  heart  was 
remarkably  ruddy. 

Thefe  pigeons  being  boiled,  the  hydrocarbonated 
was  univerfally  of  a  light  red';  the  colour  was  Itrongeft 
in  the  legs ;  it  was  well  fcen  in  the  marrow  and  fpongy 
part  of  the  bones;  the  cartilage  looked  as  they  fome- 
times  do  in  the  young  fubject  injected  :  in  the  brealt 
of  the  pigeon  (which  on  account  of  the  ftate  of  the 
•air  when  it  was  taken  out  of  the  vefTel,  I  dare  not 
call  oxygenated}  .a  degree  of  rednefs  was  perceptible  ; 
but  the  difference  was  great  in  favour  of  the  hydrocar- 
bonated :  this  was  throughout  as  red  as  a  falfnon  in 
fealon  ;  it  was  obferved  on  occafion  of  the  rednefs 
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produced  by  the  fame  air  in  the  mufcles  of  the  thighs 
in  a  fowl,  that  one  might  have  ham  and  fowl  in  the 
fame  piece  ,  for  the  breaft  and  wings  were  of  a  tender 
pink. — The  flefh  of  the  hydrocarbonated  pigeon  four 
perfons  agreed  in  thinking  more  agreeably  tafted. — 
In  point  of  tendernefs  there  was  no  great  difference ; 
if  any  exifted,  it  was  perhaps  in  favour  of  the  latter. 

The  effeft  of  hydrocarbonate  on  the  blood  and  flefh 
was  fo  oppofite  to  all  expe&ation,  that  I  could  not  be 
fatisfied  without  repeating  the  experiment  till  all  fear 
of  an  erroneous  conclufion  vanifhed.  Of  a  pair  of 
fowls,  one  was  put  into  carbonic  acid  air,  and  one  into 
hydrocarbonate ;  in  the  former,  the  appearances  were 
the  fame  as  in  drowned  and  ftrangled  animals,  only 
the  liver  appeared  a  fhade  paler.  In  the  hydrocarbo- 
nated, the  phenomena  were  as  ufual.  It  was  thought 
by  feveral  perfons  who  tafled  thefe  fowls  after  they 
were  boiled,  that  the  flefh  of  the  hydrocarbonated 
was  lefs  confident ;  it  was  faid  to  approach  towards 
the  foftnefs  of  dreffed  liver. — Of  two  equal  rabbits, 
one  was  immerfed  in  fuch  a  mixture  of  atmofpheric 
and  hydrocarbonate  airs  as  did  not' deftroy  Hie  in  15 
minutes;  it  was  then  taken  out  in  a  flate  of  great 
debility;  both  were  killed  in  the  ufual  manner.  The 
blood,  liver,  and  other  vifcera  of  the  hydro,  rabbit 
exhibited  the  accuftomed  phaenomena.  The  flefh  was 
of  a  light  pink  colour  when  boiled,  the  marrow  of  a 
fine  red. 

The  power  therefore  of  hydrocarbonate  air  to  red- 
den the  blood  and  flefh  of  animals,  made  to  refpire 
it,  either  pure  or  diluted,  admits  of  no  doubt.  I  have 
attempted  to  determine  ihe  circumftances  of  its  opera- 
tion, by  applying  it  dire&ly  to  the  blood.  In  two 
phials  containing  one  hydrocarbonate,  and  the  other 
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carbonic  acid  air,  two  funnels  were  cemented,  the 
necks  ol  which  were  clofed  by  a  wooden  ftopple.— 
Blood  was  received  into  each  funnel  as  it  flowed  from 
a  man's  vein ;  when  the  funnel  was  full,  the  ftopple 
was  withdrawn  and  the  blood  defcended  into  the 
phials,  while  the  air  iffued  through  another  fmali 
perforation  in  the  cork,  which  could  be  clofed  at 
pleafure.  When  the  greater  part  of  the  blood  had 
defcended  into  the  phials,  they  were  flopped,  fo  as 
on  trial  to  prove  air  tight.  The  blood  in  the  phial 
containing  carbonic  acid  air,  acquired  no  florid  colour 
on  its  furface;  the  edges  of  the  coagulum,  as  they 
•lay  againfl  the  phial,  appeared  brighter ;  but  this  upon 
careful  examination,  appeared  to  be  owing  to  their 
thinnefs.  The  hydrocarbonate  evidently  brightened 
the  upper  part  ol  the  coagulum  to  as  great  a  depth  as 
it  is  ufually  brightened  by  oxygene  or  atmofpheric  air. 
The  colour  was  not  quite  fo  high,  and  yet  not  a  great 
deal  lefs  florid. 

Three  equal  and  fimilar  veffels  were  filled,  two  with 
hydrocarbonate,  and  one  with  atmofpheric  air.  Blood 
was  received  lrom  the  vein  of  a  horfe  into  a  funnel, 
and  then  fuffered  to  run  into  thefe  phials.  That  con- 
taining atmofpheric  air,  and  one  ot  the  others,  were 
immediately  flopped  and  fhaken.  The  blood  was  ob- 
ferved  to  acquire  a  brighter  colour  throughout;  in 
both  cafes  a  head  of  foam  refled  upon  the  furface  ; 
and  this  appeared  nearly  of  the  fame  colour  in  both  ; 
the  head  was  rather  brighter  than  the  clofe  and  con- 
denfed  mafs,  on  account  of  the  light  tranfmitted  thro' 
bubbles  of  air  catched  and  detained  in  the  blood. 

Four  phials  were  filled;  one  with  oxygene,  one 
with  hydrocarbonate,  one  with  atmofpheric,  and  one 
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with  hydrogene  air  from  zinc,  diffolved  in  muriatic 
acid.  Blood  was  received  into  a  funnel  from  the 
vein  of  a  horfe,  and  then  fuffered  to  run  into  each  of 
thefe  phials.  The  blood  in  the  oxygene  and  atmof- 
pheric  airs  was  equally  brightened  and  to  an  equal 
depth;- in  both  the  other  phials,  the  fur-face  oi-  the 
blood  was  brightened  ;  but  more  in  the  hydrocarbonate 
and  to  a  greater  depth.  In  this  the  florid  colour 
(which  was  inferior  to  that  produced  by  the  oxygene 
and  atmofpheric  airs)  reached  three  lines  in  depth; 
and  the  reft  of  the  coagulum  was  1  els  dark  than  the. 
reft  of  the  coagulum  in  the  hydrogene;  in  which 
the  brightened  part  did  not  defcend  more  than  a 
line. 

. 

The  change  of  colour  on  the  furface  of  the  hydro- 
gene  (which  does  not  I  think  agree  with  the  obferva- 
tions  of  fome  philofophers,  who  have  expofed  blood 
to  different  airs,  but  without  ftating  the  circumftances 
of  the  experiment,  particularly  the  age  of  the  blood), 
induced  me  to  immerfe  a  third  pigeon,  .nearly  the 
fellow  of  the  two  former,  in  hydrogene  from  zinc, 
diffolving  in  muriatic  acid.  The  liver  appeared 
rather  paler  than  in  pigeons  killed  in  the  common 
manner;  but  it  had  by  no  means  the  brightnefs  of  the 
liver  in  animals  defhoyed  in  hydrocarbonate ;  the 
veins  were  of  their  ufual  dark  colour,  and  fo  was  the 
blood.  The  heart  was  not  ruddy,  but  it  was  flaccid  ; 
and  in  this  refpect  formed  a  remarkable  contraft  with 
the  hearts  of  the  two  other  pigeons.  The  right  auricle 
was  working;  the  ventricles  not  irritable.  The 
boiled  flefh  did  not  fenfibly  differ  from  the  flefh  of 
pigeons  that  have  inhaled  atmofpheric  air,  except 
perhaps  in  a  very  flight  rednefs  of  part  of  the  brcaft. 

The 
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The  mufcles  of  the  legs,  which  when  they  are  brown 
in  birds,  fhew  the  colouring  power  of  h.  a.  fo  dif- 
tinftly,  were  not  at  all  tinged ;  nor  did  the  cartilages 
of  the  joints  look  as  if  beautifully  injefted,  but  were 
pale,  as  in  common  cafes.  Hydrogen,  as  far  as  this 
{ingle  experiment  warrants  the  conclufion,  has  no 
power  to  make  the  flefh  of  animals  tender:  and  in 
two  or  three  days  the  brightened  furface  of  the  blood 
expofed  to  it  grew  dark  again,  and  the  whole  clot 
an  inch  thick,)  feerned  blacker. 

To  difcover  the  effeft  of  hydrocarbonate  on  the 
blood  at  different  periods  after  venaefe&ion,  a  portion 
of  the  dark  coagulum  of  a  horfe's  blood  two  days  old, 
was  put  into  a  quart  of  this  air,  and  another  part  into 
a  quart  of  atmofpheric'  air.    The  vefTels  were  equal 
and  fimilar.    A  florid  coat  foon  appeared  on  the  blood 
in  the  atmofpheric  air;   but  no  change  took  place 
upon  the  blood  in  the  hydrocarbonate,  though  it  was 
watched  feveral  days.     Human  blood  was  put  to  the 
fame  trial  nearly  as  foon  as  it  coagulated,  which  was 
within  a  quarter  of  an  hour  after  it  was  drawn  ;  no 
change  in  the  bottle  of  hyd.  a. — The  clotted  part  of  a 
horfe's  blood  was  tried  a  day  after  it  was  drawn ;  a 
comparative  experiment  was  made  with  both  oxygene 
and  atmofpheric  air  :  thefe  lafl  brightened  the  fui  face 
as  ufual.     The  hydrocarbonate  produced  this  efleel: 
in  a  very  flight  degree :    upon  the  credit  of  thefe 
and  fome    other   fimilar   experiments,    it  may  be 
affirmed  that,  hydrocarbonate  air  has  little  power  to 
render  blood  florid,  except  it  be  fluid  •  but  this  I  ' 
think  depends  on  the  cohefion  it  acquires,  and  not 
on  the  life  it  lofes.    There  is  fome  danger  of  mif- 
take  from  hafty  obfervations  on  the  thin  ed<res ;(  I 
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depended  principally  upon  the  appearance  of  the 
furface,  where  the  mafs  was  fuch  as  to  produce 
perfeft  opacity.  Mr.  Charles  Gimbernat  remarked  in 
various  inflanccs  that  more  ferum  feparated  from  the 
blood  in  hydroc.  a.  and  that  the  coagulum  formed  a 
much  fmaller  cylinder  in  the  phials  containing  this  air, 
>  than  in  thofe  containing  oxygene,  atmofpheric,  hydro- 
gene,  or  carbonic  acid. 

When  phials  containing  hydrocarbonate  and  blood 
were  opened  under  water,  there  was  no  fign  of  dimi- 
nution in  the  bulk  of  the  air. 

Experiments  I  am  now  profecuting,  make  me  be- 
lieve that  blood  renders  hydrocarbonate  explofivc, 
and  that  it  alters  the  colour  of  its  flame  ;  but  in  the 
promifed  appendix,  I  will  give  the  refult  of  thefe  ex- 
periments, and  a  full  account  of  the  conftitution  of  the 
refiduary  air. 

Blood  being  received  into  a  funnel  from  the  arte- 
ries of  an  horfe,  and  tranfmitted  into  hydrocarb.  the 
phial  was  flopped  air-tight  and  fhaken ;  the  colour 
did  not  become  deeper  or  darker.  Venous  blood  be- 
ing at  the  fame  time  treated  in  the  fame  manner,  ac- 
quired a  colour  little  lefs  bright. 

Thefe  fafts  will  fuggeft  a  variety  of  refleftions  and 
many  new  experiments.  They  feem  to  difclofe  the 
principle  on  which  hydrocarbonate  acts,  in  changing 
the  colour  of  the  venous  blood.  Its  effect  fo  far  as 
colour  is  concerned,  is  not  deftroyed  in  paffing 
through  the  fmall  arteries;  hence  the  alteration  is 
feen  in  the  veins,  and  by  confequence  in  the  folidr-, 
particularly  the  liver.  This  colouring  principle  (fup- 
pofing  fomething  lo  be  imparted  to  the  blood)  differs 
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therefore  in  its  affinity  to  the  animal  fibre  from  oxy- 
gene,  if  oxygene  be  diftributed  by  the  arteries. — ■ 
Hydrocarbonate  kept  in  contact  with  living  blood 
appears,  from  its  becoming  more  explofive,  to  ap- 
proach to  the  nature  of  h'ydrogene;  whence  its  bulk 
mould  be  expe&ed  to  increafe  inftead  of  diminifhing; 
but  this  is  a  point  to  be  determined  by  nicer  instru- 
ments than  I  have  it  in  my  power  to  employ  at  prefenc. 
The  principle  which  one  mould  fufpeft  from  analogy, 
that  hydrocarbonate  communicates  to   the  blood  is 
charcoal,  (or  carbone,  which  I  confider  as  a  compound 
of  hydrogene  and  azote)  or  fome  fubftance  nearly  allied 
to  it.    It  might  therefore  be  tried  whether  charcoal  in 
any  form  will  brighten  the  blood. 

A  florid  complexion,  may  then,  it  feems,  as  far 
as  it  is  conne&ed  with  the  mere  fubftance  of  the 
blood,  depend  equafly  on  arterial  blood  highly  oxy- 
genated,  or   venous  blood    brightened,    as  by  the 
application  of  hydrocarbonate.    It  may  at  prefent  be 
difficult  to  diftinguifh  the  two  cafes.    The  blood  is 
frequently  florid,  as  it  flows  from  a  vein.    But  in 
many  of  thefe  inftances,  arterial  blood  only  efcapes 
the  change  it  commonly  undergoes  in  its  progrefs 
through  the  fmall  blood-veffels.     Thus  when  Mr. 
Hunter  fays  "  I  bled  a  lady  whofe  blood  at  fir  ft 
"  was    of  a  dark   colour ;   but   fhe    fainted,  and 
"  while  fhe  continued  in  the  fit,  the  colour  of  the£ 
"  blood  that  came  from  the  vein  was  of  a  fine  fcarlet ;" 
we  may  fuppofe  the  a&ion  of  the  fmall  arteries  to 
have  been  fufpended,  and  the  oxygene  not  to  have 
been  communicated  to  the  folids;  the  fame  when  an 
animal  is  bleeding  to  death.    Mr.  Hewfon  obferves 
that  the  blood  from  faint  animals  is  brighter  and  coagu- 
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lates  more  fpeedilyj  which  may  depend  on  ils  con- 
taining more  oxygene.  Yet  if  the  rapid  coagulation 
in  my  experiments  was  occafioned .  by  oxygene  actu- 
ally prefent  in  the  venous  blood,  it  was  in  fuch  quan- 
tity as  not  to  brighten  the  colour. 

It  might  be  thought  that  the  oxygene  of  the  blood, 
forming  carbonic  acid  with  hydrocarbonate  gives  red- 
nefs ;  but  the  application  of  carbonic  acid,  both  to  the 
blood  and  to  the  lungs,  difcountenances  this  idea.  Thefe 
experiments  fhould  be  further  profecuted  with  arterial 
blood.  Meanwhile  as  it  is  certain  that  the  blood  and 
the  folidsmay  acquire  a  bright  red  colour  from  caufes 
totally  diftinft  from  the  prefence  of  oxygene,  my  con- 
jectures concerning  the  condition  of  the  fyflem  in 

fome  cafes  of   confumption  lofe  their  fupport.  

But  although  I  cannot  now  believe  that  the  permanent 
rednefs  of  the  fauces  in  fome  confumptive  patients, 
and  other  analogous  appearances,  indicate  hyperoxy- 
genation,  I  ftill  think,  that  excefs  of  this  principle  does 
occafton  difeafe.  But  befides  colour,  I  fhould  require 
fome  of  the  fymptoms  occafioned  by  the  refpiration  of 
too  much  oxygene  to  appear,  before  I  admitted  this 
caufe.  Dr.  Garnet  has,  I  think,  fixed  upon  inftances 
of  this  nature;  and  perhaps  the  frequent  pleurifies 
in  the  Caffiles  depend  on  the  drynefs  of  the  at- 
mofphere;  a  quality  which,  if  it  arife  from  the  want 
of  water,  and  not  its  combination,  implies  the  pre- 
fence of  more  oxygene  in  a  given  bulk  of  air. 

"  The  cautions  and  fuggeflions  r.ef peeling  the  refpira- 
tion of  'Ox.  air,  which  I  had  deduced  from  perfonai 
experience,  fecm  confirmed  by  circumffances  in  feve- 
ral  of  Hie  foregoing  reports.  Elevation  of  fpirits,  and 
power  of  refilling  cold,  have  oftener  than  once  lol- 
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lowed  its  ufe;  it  has  alfo  been  found  to  heighten  the 
complexion.  Mr.  Ban's  patient,  and  Mr.  Atwood, 
furnifh  flriking  proot  of  its  power  to  improve  fome 
debilitated  conftitutions.  Both  communications  af- 
ford inftruftion  refpefting  the  dofe,  which  requires 
much  vigilance.  In  the  former  of  thefe  cafes  it 
was  neceffary  to  le/Ten  the  quantity  ;  and  in  Mr. 
Atwood's  interefling  journal,  though  we  have  unfortu- 
nately no  precife  information  on  this  head,  there  are 
particulars  that  feem  to  fhew  that  he  proceeded  to  the 
utmoft  verge  of  prudence.  Thefe  examples  will  en- 
courage further  trial  in  different  forts  and  ftages  of 
debility.  This  elaftic  fluid  deferves  to  be  oppofed  to 
the  approach  and  to  the  infirmities  of  old  age,  efpecially 
where  the  extremities  are  habitually  cold.  A  quart 
inhaled  every  day,  for  a  few  weeks,  and  repeated  from 
time  to  time,  as  the  patient's  feelings  fliall  direct:,  bids 
fair  to  contribute  to  the  comfort  and  prolongation  of 
life.  Its  employment  in  chlorofis,  will,  I  truft,  be 
continued  with  fuccefs.  I  am  authorized  to  fay,  that 
a  remarkable  cure  of  hyfteda  will  be  related  in  the 
2d  vol.  of  Mr.  Townfhend's  Guide  to  Health.  Its 
power  in  the  laft  ftage  of  malignant  and  nervous  fevers, 
ought  to  be  afcertained  in  the  courfe  of  another 
year. 

In  palfy,  faft  does  not  yet  appear  to  coincide,  as 
could  be  wifhed,  with  expectation.  We  may  very 
fafely  put  a  paralytic  patient  on  a  courfe  of  oxygenc. 
air;  but  we  fhould  begin  with  very  fmall  dofes,  and 
be  alive  to  fufpicion.  To  prevent  groundlefs  alarm, 
I  muft  add,  that  I  have  no  other  reafon  to  give  this 
warning,  than  what  is  already  before  the  reader,  (See 
p.  69,  70). — In  paralyfis  of  the  abforbents,  occafioning 
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anafarca  of  the  lower  extremities  and  of  the  lungs,  I 
have  been  informed  that  confiderable  temporary  relief 
has  been  afforded.    One  cafe  has  fallen  under  my  own 
care — it  is  as  follows  : — R.  G.  about  60  years  of  age, 
after  living  freely,  had  dropfical  fymptoms.   He  under- 
went a  long  courfe  of  violent  cathartics,  and  afterwards 
came  to  Briftol  Hotwells.   The  paralytic  appearances 
were  fo  ftriking,  that  I  declared  to  his  friends,  in  the 
moft  pofitive  terms,  that  I  apprehended  he  would  in 
no  long  time  die  fuddenly.   The  digitalis  (which  I 
have  never  feen  to  fail  in  cafes  of  this  kind)  procured 
a  difcharge  of  the  water.    It  repeatedly  collected,  and 
was  repeatedly  evacuated  by  the  digitalis,  and  once  or 
twice  by  fquill  and  the  pulvis  ari  comp.    The  medi- 
cines had  now  no  fooner  ceafed  to  operate,  than  a 
relapfe  followed,  and  threatenings  of'  apoplexy  were 
feveral  times  obferved.    At  this  period  oxygene  air, 
mixed  with  twice  its  bulk  of  atmofpheric,  was  admi- 
niftered  for  the  fpace  of  one  minute,  four  times  a  day. 
During  the  whole  courfe  of  his  difeafe,  the  patient  had 
that  tendency  to  ficknefs  and  vomiting,  which  the  long 
abufe  of  fermented  liquors  produces.    The  modified 
air  was  found  by  the  patient  to  relieve  thefe  fymp- 
toms ;  and  by  refpiring  it,  he  faid  he  could  prevent 
and  remove  naufea.    From  his  observations  I  think 
ox.  air  more  likely  than  any  thing  elfe  to  carry  off 
violent  affeftion  of  the  ftomach,  arifing  from  an  over- 
dofe  of  digitalis.    The  difficulty  of  breathing  was  al- 
ways relieved  by  his  mixed  air,  though  only  for  a  fhort 
time.    In  lefs  than  a  month,  he  by  degrees  came  to , 
refpire  for  15  minutes  in  a  day.    The  fwellings,  how- 
ever, incredfed,  and  there  were  evident  figns  of  effu- 
fion  in  the  thorax  ;  fo  that  the  oxygene  did  not  appear 
to  render  the  abforbents  more  irritable.    One  day, 
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after  walking  for  half  an  hour,  (which  was  an  unufual 
exertion)  the  patient  fuddenly  expired  on  entering  his 
apartment. 

The  idea  of  adminiftering  oxygene  air  to  perfons 
affeaed  with  fea  fcurvy,  is  extremely  obvious.  Bin 
the  frequent  inftances  of  fudden  death,  when  fcorbu- 
tic  patients  are  brought  into  the  open  air,  defer ves 
ferious attention.  The  principal  doubt  feems  to  be, 
whether  it  is  mufcular  exertion,  fome  fenfation,  or  the' 
free  atmofphere,  that  proves  fatal.  Alter  reading  Dr. 
Trotter's  late  candid  publication,  I  applied  to  the  au- 
thor for  a  folution  of  this  difficulty;  his  inflruftive 
anfwer  follows ;  and  I  own,  that  it  appears  to  me  to 
amount  to  a  prohibition  of  the  praftice. 

Spitheacl,  March  13th,  1795. 

Sir, 

In  anfwer  to  your  query,  whether  the  perfons  who 
died  fuddenly  in  fcurvy  on  expofure  to  the  air,  had 
ufed  much  mufcular  exertion,  I  beg  leave  to  inform 
you,  that  I  do  not  think  any  precedi  ng  exercife  of  muf- 
cular motion  had  any  fhare  in  producing  this  effecl,. 
The  firft  cafe  of  the  kind  1  ever  faw,  was  from  open- 
ing a  port  to  windward  ;  tjie  air  rufhed  in  with  con- 
fiderable  force,  I  was  (landing  by  the  man,  he  had 
converfed  with  me  with  apparent  eafe,  and  feemed  to 
feel  no  pain  when'  he  expired.  I  have  feen  others 
drop  down  immediately  on  coming  above'the  hatch- 
way, although  they  could  walk  below  with  tolerable 
agility:  Some  have  died  after  being  carried  above,  in 
a  horizontal  pollute,  both  legs  being  fo  hardened  and 
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contracted  that  they  could  not  walk  ;  and  others  have 
been  faved  by  going  immediately  below.  Might  not 
all  this  be  6wing  to  the  diminifhed  temperature  of  the 
air,  hide-pendant  of  its  chemical  qualities  ?  Scorbutic 
patients  bear  cold  very  ill,  but  Ridden  death  happens 
often  under  fimilar  circumftances  in  hot  tropical  coun- 
tries, and  I  own  this  explanation  not  fatisiactory. 

I  am  afraid  opportunities  of  trying  the  diluted 
oxygene  in  a  fhip,  cannot  be  eafily  commanded. 
There  is  no  medical  board  in  the  navy  to  countenance 
improvement.  There  is  alfo  fo  much  room  left  for 
reformation  in  other  refpefts  for  the  benefit  of  health, 
that  fince  I  had  the  honor  of  attending  the  channel 
fleet,  our  great  commander  has  been  conftantly  or- 
dering fome  beneficial  regulations.  From  fuch  active 
benevolence  and  authority,  I  have  ftill  much  to  hope, 
Wifhing  you  health  to  continue  your  valuable  pur- 
fuits, 

I  am,  Sir,  &c. 

T.  TROTTER. 

r  <S       ,  fry 

Having  lately  received  information  of  a  very  inge- 
nious application  of  air  to  furgery,  I  fhall  infert  it 
here,  as  the  effect  appears  to  depend  on  a  refidue  of 
oxygene. — "  Mr.  Gimbernat,  Surgeon  at  Madrid,  re- 
flecting upon  the  action  of  atmofpheric  air,  admitted 
into  the  joints,  was  led  to  fuppofe  that  its  introduction 
into  the  fcrotum  "would  excite  an  inflammation  of  the 
adhefive  kind  in  the  parts  that  require  to  be  united  for 
the  radicdl  cure  of  the  hydrocele  ;  in  which  cafe  this 
might  prove  the  eafieft  and  molt  efficacious  method 
of  treating  the  difcafe. 

Mr. 


(  i6i  ) 

Mr.  G.  therefore  pafled  through  the  fcrotum  of  a 
patient,  affli&ed  with  hydrocele,  a  trocar  much  longer 
and  thinner  than  that  commonly  employed  in  the  ope- 
ration for  afcites  ;  taking  great  care  to  leave  the  tef- 
ticle  as  much  as  poflible  behind,  and  at  adiftance  from 
the  inftrument.  He  then  withdrew  the  perforator, 
leaving  the  canula  ;  which  being  pierced  with  fmall 
holes  in  its  whole  circumference,  allowed  an  iffue  of 
the  water  contained  in  the  fcrotum.  When  this  was 
completely  difcharged,  the  operator  flopped  one  of 
the  orifices  of  the  canula,  and  through  the  other  blew 
into  the  fcrotum  a  quantity  of  air  from  the  lungs.  This 
operation  was  repeated  once  or  twice  a  day  till  the 
fcrotum  was  reduced  to  almoft  its  natural  fize ;  for 
which  purpofe  the  canula  was  properly  fecured  by  a 
bandage  in  the  fcrotum. 

When  the  parts  had  acquired  fo  much  adhefion  as 
to  contract  round  the  canula,  the  inflrument  was  re- 
moved, and  the  cavity  it  left  was  foon  filled  with  new 
fubflance. 

Mr.  G.  contrived  this  method  15  years  ago;  and  he 
has  uniformly  fu'cceeded  in  a  very  confiderable  num- 
ber of  cafes  of  hydrocele.  A  fortnight  or  three  weeks 
has  generally  been  fufficient  for  a  radical  and  com- 
plete cure.  The  patient  is  never  confined  to  his  bed, 
but  can  walk  about  his  room  without  inconvenience. 
Mr.  Gimbernat  thinks  the  great  fuccefs  of  his  method 
is  owing  to  the  fmall  degree  of  inflammation  excited 
by  the  expired  air." 

Mr.  Townfhend,  in  the  1  ft  vol.  of  his  Guide, 
relates  three  cafes  in  which  the  refpiration  of  oxygene 
appeared  highly  beneficial.    One  is  a  cafe  of  hypo- 
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chondriafis,  another  of  afthma,  and  a  third  of  fuch 
diforder  of  the  ftomach,  that  eating  "  almoft  con- 
ftantly  produced  vomiting  ;"  in  this  cafe  the  patient 
"  continued  free  from  ficknefs  as  often  as  the  oxygene 
"  air  in  a  diluted  form  was  adminiftered  ;" — (p.  277, 
292>  398)* 

I  had  formerly  been  led  to  infer  that  "  an  atmof- 
"  phere  with  a  diminifhed  proportion  of  oxygene, 
V  would  be  in  fome  cafes  a  better  foporific  than  any 
"  we  at  prefent  poffefs."      I  have  fince  received 
confirmation  of  this  opinion.    A  perfon  in  confump- 
tion,  who  for  months  had  taken  opium  at  night,  flept 
perfectly  well  without  opium  when  he  came  to  refpire 
hydrogene.    His  fleep  he  remarked  to  be  more  pro- 
found than  ufual.    The  air  of  his  room  being  loofely 
mixed  with  hydrogene,  his  fervant,  a  very  bad  fleeper, 
declared  that  "  he  did  not  know  what  was  come  to 
"  him,  he  flept  fo  found."     This  man  neceflaiily 
infpired    much   hydrogene  from  attendance  on  his 
mafter.    A  phyfician  has  favoured  me  with  the  fol- 
lowing memorandum  of  an  obfervation  on  himfelf; 
which  poflibly  maybe  referred  to  the  fame  caufe.  He 
could  not  fix  upon  any  other.    "  For  feveral  years  I 
"  have  paffed  reftlefs  nights,  and  have  feldom  flept 
longer  than  from  half  an  hour  to  an  hour  at  a  time; 
"  but  on  the  night  of  the  general  illumination  for  the 
"  viclory  ot  the  1  ft  of  June,  I  enjoyed  a  found  and 
"  almoft  uninterrupted  fleep;  this  I  impute  to  my 
*'  having  fat  between  four  and  five  hours  in  a  room 
"  with  about  twenty  candles   burning  immediately 
"  before  I  went  to  bed,  and  to  having  had  the  fame 
"  number  burning  as  long  in  my  bed-chamber;  al- 
"  though  the  weather  was  warm,  I  felt  a  glow  of 
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14  heat  on  entering  the  chamber,  with  a  ftrong  fmell  of 
"  the  candles  ;  and  as  heat  generally  prevents  my  reft,  I 
"  was  pleafantly  difappointed  by  a  more  comfortable 
"  fleep  than  I  had  had  for  fourteen  years  before.  I 
"  have  experienced  the  fame  Want  of  good  and  conti- 
V  nued  fleep  fince."  Whether  a  diminifhed  atmof- 
phere  produces  a  tendency  to  fleep  or  not,  diluted 
hydrocarbonate  (of  which  the  properties  can  fcarce  be 
fuppofed  to  depend  on  privation  of  oxygene)  undoubt- 
edly poflefles  this  property.  My  experience  amply 
confirms  the  preceding  reports.  In  two  confumptive 
patients,  I  am  able  to  induce  fleep  almoft  at  pleafure 
by  this  air.  In  a  great  majority  of  fuch  cafes,  it  is 
well  known  that  ,the  nights  are  exceedingly  difturbed 
in  fpite  of  opium,  freely  adminiftered.  The  foporific 
virtue  of  hydrocarbonate,  feems  however  by  no  means 
to  be  confined  to  confumption. 

I  introduce  here  the  following  letter  refpefling 
confumption,  from  Mr.  Darling,  Pref.  of  the  R.  M.  Soc. 
at  Edinburgh.  It  did  not  come  in  time  for  infertion 
in  its  proper  place.  Mr.  D.  does  not  feem  to  have 
ufed  hydrocarbonate  air, 

Edinburgh,  Feb.  24th,  1795. 

Sir, 

The  cafe  to  which  I  alluded  in  my  letter  was  {imply 
this. — A  young  lady  labouring  under  every  fymptom 
of  confirmed  phthifis  pulmonalis,  and  daily  finking 
under  the  difeafe,  happened  to  be  refiding  at  the  houfe 
of  an  eminent  tar  merchant  to  whom  fhe  was  related. 
No  .remedy  feeming  in  the  leaf!  degree  efficacious,  it 
was  propofed  that  fhe  fhould  walk  in  one  of 'his  ware- 
houses, where  a  large  quantity  of  plantation  tar  was 
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ufually  kept.  The  firft  time  fhe  was  introduced  into 
it  was  on  a  Monday  morning,  when  it  was  imagined, 
in  confequence  of  the  warehoufe  having  been  fhut  up 
fince  the  Saturday  afternoon,  the  air  would  be  the  moft 
fully  impregnated  with  effluvia.  She  walked  a  con- 
fiderable  time  through  the  different  ranges  of  barrels, 
and  bore  the  experiment  very  well.  This  practice  was 
perfifted  in  feveral  mornings  with  advantage  :  and 
finding  the  cough  and  other  fymptoms  gradually  de- 
creafe,  fhe  perfevered  till  fhe  was  reftored  to  perfect 
health. 

Since  I  laft  wrote  to  you  I  have  finifhed  the  account 
which  I  was  then  drawing  up,  of  experiments  with 
factitious  airs  in  the  cure  of  confumption,  and  read  it 
to  the  medical  fociety  of  this  place.  I  have  had  about 
ten  opportunities  of  trying  their  effefts,  but  have  been 
confiderably  difappointed,  as  I  was  not  able  to  effeci 
a  permanent  cure  of  any  of  them  ;  but  it  mull  be  ob- 
ferved,  that  in  all  of  them  the  moft  diftrefling  fymp- 
toms were  evidently  relieved — as  the  cough,  night 
fweats,  diarrhoea,  want  of  reft,  fever,  &c.  and  in  one 
of  them  the  he£tic  fever  totally  difajmeared,  and  at  pre- 
fent  there  only  remains  a  cough,  which  is  not  very 
troublefome  :  neverthelefs,  I  am  much  afraid  that  this 
immenfely  fevere  feafon  may  poffibly  bring  on  a  re- 
Iapfe,  but  this  muft  be  guarded  againft  as  much  as  pof- 
fible.  My  want  of  complete  fuccefs  I  attribute  in 
fome  meafure  to  the  imperfect  ftate  in  which  my  ap- 
paratus was  ;  or  it  may  poffibly  have  arifen  from  the 
remedies  not  having  been  applied  with  fufficient  vi- 
gour, or  perhaps  from  the  difeafe  in  all  the  cafes 
having  made  too  great  a  progrefs  before  the  admini- 
ftration  ot  a  reduced  atmofphere. 

•W.  C.  DARLING. 
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In  afthma  it  is  extraordinary  that  oxygene,  hydro- 
gene,  and  hydrocarbonate,  fhould  have  afK-idcd  iclief. 
Dr.  Carmichael  has  this  refle&ion  in  one  of  few  let- 
ters. It  arofe  from  the  cafe  of  an  afthmaiic  patient, 
whom  one  of  the  phyficians  to  the  Birmingham 
Difpenfary,  has  lately  much  relieved  by  oxygene. — 
Dr.  Ferriar  (p.  80.)  and  Mr.  Townfhend,  confirm  the 
fa£t..  It  may  be  faid  that  oxygene  air  prevents  the 
paroxyfm  by  exhaulting  excitability,  as  fpirituous 
gargles  cure  an  incipient  inflammation  of  the  throat; 
and  that  unrefpirable  airs  withhold  ftimulus;  but 
this  feems  by  no  means  probable  of  hydrocarbonate ; 
and  the  truth  is  that  we  have  not  yet  experience  to 
eftablifh  thofe  diftin&ions,  which  are  requifite  to  the 
certain  direction  of  the  pneumatic  practice. 

In  the  inflammatory  ftage  of  catarrh,  and  all  the  gra- 
dations of  difeafe  which  conneft  a  common  cold  with 
pleurify,  I  hope  the  exhibition  of  a  lowered  atmofphere, 
will  prove  an  effectual  cure.  In  thefe  cafes  I  am  at  pre- 
fent  inclined  to  prefer  hydrogene  or  azotic  air,  becaufe 
they  can  be  fo  freely  and  frequently  adminiftercd.  In 
my  letter  to  Dr.  Darwin,  I  have  defcribed  the  effeft 
'of  atmofpheric  lowered  with  one-eighth  of  hydrogene 
air,  and  refpired  for  a  quarter  of  an  hour,  in  an  inflam- 
mation of  the  cheft.  The  acute  pain  entirely  fubfided 
while  the  patient  was  breathing  this  mixture,  and  the 

febrile   fymptoms  difappeared.  Mr.  Townfhend 

(p.  103.)  has  a  fimilar  example.  "  Mrs.  Tovey,  of 
"  Charles-Street,  Tottenham-Court-Road,  having  loft 
"  one  child"  by  the  croup  "  brought  her  only  re- 
"  maining  boy  to  D\\  Thornton  for  l;is  advice.  He 
"  immediately  made  the  child  inhale  azotic  air  with  a 
"  proportion  of  common  air;  and  the  father  and  mo- 

"  ther 
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"  ther  were  furprifed  when  they  obferved  that  the 
"  hands  which  were  before  parching  hot,  now  felt  cold 
"  to  the  touch;  the  pulfe  was  rendered  twenty  beats 
"  lefs  in  a  minute;  the  child  no  longer  coughed  as 
"  through  a  brazen  trumpet,  the  fever  feemed  fmo- 
"  thered,  and  the  formation  of  the  fatal  membrane 
"  was  prevented." — If  a  lowered  atmofphere  prove? 
as  ferviceable  in  inflammatory  catarrh  as  the  analogy 
of  t!:efe  cafes,  reafonable  conjecture  and  a  few  dire£t 
trials  feem  to  promife,  an  apparatus  for  factitious 
airs  will  foon  come  to  be  confidered  as  a  neceffary 
part  of  houfhold  furniture. 

Different  factitious  airs  enable  us  to  change  the 
conftitution  of  the  fluids  and  folids.  By  their  opera- 
tion on  the  extenfive  furface  of  the  lungs,  they  mufl 
alfo  produce  motions  by  affociation  in  diftant  parts  of 
the  fyftem.  On  thefe  principles  (if  we  had  no  imme- 
diate experience)  they  might  be  concluded  capable  of 
great  effects  on  the  chemical  and  mechanical  agency 
of  the  animal  organization.  I  dare  not  enter  fully 
into  the  contemplation  of  their  powers ;  but  there  are 
two  or  three  points  on  which  it  may  be  ufeful  to 
touch. 

Doubts  have  been  expreffed  whether  the  ufe  of  a 
modified  atmofphere  and  efpecially  of  unrefpirable  airs 
could  have  any  other  than  a  momentary  effect.  This 
difficulty,  a  man  who  can  fee  but  a  little  way  before 
him,  will  perceive.  It  has  been  cleared  up  by  expe- 
riment ;  and  I  need  not  hefitate  to  affirm  that  the 
occafional  refpiration  of  modified  air  has  a  continued 
effect.  But  it  is  neverthelefs  true,  that  this  important 
fubject  can  never  be  fitted  to  the  bottom,  till  we  have 
the  command  of  rooms  filled  with  modified  air. — 

Ufe  I  ul 
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Ufeful  as  diluted  hydrocarbonate  has  proved,  no  man 
can  fay  that  it  would  not  be  more  ufeful,  if  more  di- 
luted and  refpired  with  greater  conftancy..  The  fame 
doubt  extends  to  other  airs. 

It  has  been  apprehended  that  the  fine  particles  of 
mangenefe,  fufpended  in  oxygene,  might  injure  the 
lungs,  as  in  {tone-cutters.  But  there  is  no  analogy  in 
the  cafes  ;  engine-men,  callers  in  brafs,  and  numerous 
other  artifans,  refpiie  fine  powder  without  detriment ; 
and  experience  with  the  air  itfelf  difcountenances  ap- 
prehenfion.  For  we  have  now  a  number  of  inftances 
in  which  oxygene  from  manganefe  was  breathed  lor 
many  weeks ;  and  no  fuch  inconvenience  has  been 
felt. 

Pulmonary  tubercles  are  regarded  by  fome  as  beyond 
the  power  of  fa&itious  airs  to  remove.  Tubercles 
however  do  not  appear  inconfiflent  with  tolerable  en- 
joyment of  life ;  and  there  are  many  inftances  in 
books  of  medicine  and  furgery,  ol  the  removal  of 
bodies  equally  formidable.  By  fa&s  related  in  Dr. 
Ewart's  pamphlet  on  cancer,  I  am  perfuaded  that  the 
lymphatics  were  excited  into  vigorous  afling  by  car- 
bonic acid  air.  In  Mrs.  A.'s  cafe  the  furface  of  the 
ulcer  became  dry;  and  in  that  of  Alford,  "  when  the 
"  gas  moft  frequently  renewed,  the  difcharge  was  the 
"  moft  diminifhed."  In  an  inftance  of  cancer,  not 
yet  publifhed,  I  am  well  informed  that  the  fwoln  and 
indurated  glands  have  been  reduced  by  carbonic  acid 
air  to  their  natural  fize  and  foftnefs.  Hence  I  con- 
clude that  the  falutary  operation  of  this  air  in  part 
confifts  in  its  aftion  on  the  lymphatic  fyftem ;  and  it 
can  hardly  be  doubted  that  there  is  a  degree  of  abfor- 

bent  operation  equal  to  the  removal  of  tubercles.  

Whether 
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Whether  hydrocarbonate  poffeffcs  this  property,  the 

trials  now  making  on  cancers,  are  likely  to  decide.  

I  wifh  the  refpiration  of  unrefpirable  airs  were  tried 
in  encyfled  dropfy  ;  in  one  cafe  of  which  I  fully  tried 
oxygene  without  benefit. 

If  a  fpecies  of  opium,  capable  of  lulling  the  excru- 
ciating pain  of  cancer  for  weeks  or  months,  had  been 
difcovered,  it  would  doubtlefs  be  received  with  avi- 
dity by  the  members  of  the  medical  profeflion,  and 
with  benedictions  by  the  difeafed.     But  becaufe  it  is 
uncertain  whether  a  compleat  and  permanent  cure  can 
be  effected  by  the  application  of  air,  this  treatment 
is  not  only  neglefted,  but  refifted;  yet  no  pretence  is 
made  to  fubftitute  any  thing  more  efficacious ;  no 
natural  cure  or  mitigation  is  looked  for;  no  injury  is 
dreaded  from  the  new  method;  and  the.  authority  on 
which  it  is  faid  to  afford  at  leaft  long-continued  eafe, 
is  neither  queftioned  nor  queftionable.    For  fuch  con- 
duct, language  wants  a  term  fufficiently  opprobious, 
for  it  implies  whatever  is  contemptible  and  odious  in 
floth,  in  ignorance,  in  narrownefs  of  mind  and  hard- 
nefs  of  heart.    Here  I  invite  all  my  readers  to  reflecT: 
and  to  hold  their  opinions  at  all  times  ready  for  deli- 
very;  for  although  this  great  crime  againfl  humanity 
is  not  punifhable  by  law,  it  may  be  prevented  by  the 
cenfure  of  an  enlightened  public. 


CONTENTS, 


CONTENTS. 

Page 

I.  Of  the  atmofphere  -  .       -        -        -  9 

II.  Of  the  breathing  of  man  and  fimilar  animals  'it 

III.  Important  quefhon  -  -  13 

IV.  The  effetl  of  breathing  oxygene  air  little 

■  ■       diluted  -  -  .  -  ib. 

V.  How  refpired  oxygene  affetls  the  venous  blood       1 6 

VI.  Experiments  with  an  atmofphete  of  art  higher 

Jlandard       •  -        i        --        -  i§ 

VII.  Co"nnetlion  of  oxygene  with  mufcular  irwtiori  23 

VIII.  Animal  charged  with  oxygene  -  26 

IX.  Airs  in  tKe  cellular  fub fiance  - 

X.  Experiments  zvith  mephitic  airs  .  -  -  29 
XT.  How'refpired  kydrocarbonate  affetls  vtixoits 

blood       -  -       -  _  _  . 

XII.  Refleclions  ^ 

XIII.  Hydrogene  refpired  .  -  41 

XIV.  Supplemental  faffs  refpe&ing  oxygene  43 

XV.  Tables  for  mixtures  of  airs.         .        .  49 

XVI.  Production  of faffiti&us  airs       -  . 

XVII.  6z/?j-  z'rc  a/#|tf^  oxygene  air  was  ddmi- 
niflered         -         _  .         u  ^ 

Dr.  Thornton's  Letter— Mr .  Atioood's  Journal  ^ 
Mr.  Corp's  Letter  on  Mr.  Atioood's  cafe  cn 
Second  part  of  Journal  -  .  -  60 

Cafes  of  J.  Patterfon  and  Mrs.   64-65 

Mr.  Barr's  Letter  .  .  -  &J 

JV.  Carmidhdeton  guttaferena  .       '  '  w- 

Chlorofs  „  .  _ 

Letter  from  Dr.  Pearjbn        -  -         -  74 

From  Dr.  Thornton  P  .  b  „6 

XVIII.  Adminiflralion  of  unrefpirable  airs  81 

Letter 


101 

103 
«5 


(  170  ) 

Page 

Letter ■  from  Dr.  Ferriar          -         .  {{,. 

From  Dr.  Carmichael  on  confumption            .  83 

From  Dr.  Etoart            -           -           .  gt 

From  Mr.  Chijlwlm  -  ^8 
From  Dr.  Carmichael  on  aflhma 

XIX.  Mr.  Watt's  hints 

XX.  Of  fubjlances  that  may  be  fuppofed  to  ail 

chemically  ..... 

Dr.  Garnet's  Letter          -          .          .  ib. 

Mr.  Sandford's          .  122 

Dr.  John  Johnf  one's          -          -          ~  ?37 

Dr.  Darwin  s  Dujling-box  .  -  -  144 
Correilive  of  ill.tajled  eruilations         -  - 

Mr.  Capper  s  apparatus          -         -        -  146 

XXI.  Mifcellaneous  fails  and  refleilions  147 
Experiments  with  oxygene — hydrocarbonate  148-9 
Medical  effeils  of  oxygene  ...  1^7 
Dr.  Trotter's  Letter          -  1^9 

Query. — In  fome  of  the  heterogeneous  cafe's,  confounded  undo-  the 
term  angina  pectoris,  its  offified  arteries  do  not  give  oxygene  to  the 
heart  (Med.  Memoirs,  iv.  261 ). — Would  refpiring  oxygene  air  be 
beneficial  to  fuch  patients  ? 

Mr.  Gimb.ernat's  treatment  of  hydrocele  160 
Of  hydrocarbonate  -  -  .  162 

Query. — Does  the  charcoal  with  which  h.  a.  impregnates  the  blood 
•  aft  on  the  pulmonary  ulcers,  as  charcoal  ftrewed  upon  their  furface  on 

certain  other  ulcers  ? 

Tendency  of  unrefpirable  airs  to  procure fleep  ib. 
Mr.  Darling's  Letter  -  -  -  163 

Of  fome  doubts  and fcruples  -  -  166 

'  Rclufiancc  to  make  efforts  to  relieve  thedifeafed  168 


(  *7*  ) 


Of  J.  Johnson  and  H.  Murray,  Fleet-Jlreet,  may 
be  had,  ^.Thom-as  Beddoes,  M.D. 

I'-tiB  VlQl'X  ''i'lyl  U  &  'A  \J  J  ,Aiv»iii&i».  iio  snoiiGjiiuu 

j.  CHEMICAL  EXPERIMENTS  and  OPINIONS  of 

a  Philofopher  of -the  laft  century,  being  an  account  of 
Mayow's  difcovery  of  feveral  Factitious  Airs  and 
their  principal  properties.    Price  ss.  6d. 

s.  OBSERVATIONS  on  the  Nature  and  Cure  of 
CALCULUS,  CONSUMPTION,  FEVER,  and  fe- 
veral  other  difeafes.    Price  4s. 

3.  LETTER  to  Dr.  DARWIN,  on  a  new  method  of 
treating  PULMONARY  CONSUMPTION,  and 
forae  other  difeafes  hitherto  found  incurable.  Price  is. 

4.  A  GUIDE  for  SELF-PRESERVATION  and  PA- 
RENTAL AFFECTION.    Price  3d. 

5.  SPALLANZANI's  DISSERTATIONS  on  DI- 
GESTION, &c  tranflated  from  the  Italian,  8yo.  2 
vols,  price  10s. ,  Second  Edition. 

6.  OBSERVATIONS  on  the  Nature  of  DEMON- 
STRATIVE EVIDENCE,  with  DISQUISITIONS 
relative  to  LANGUAGE,  8vo.   Price  3s. 


7.  The- 


(  172  ) 

7.  The  HISTORY  of  ISAAC  JENKINS,  and  SARAH 
his  WIFE,  and  their  THREE  CHILDREN.  Price 
3d.    Tenth  Edition. 

8.  SCHEELE's  CHEMICAL  ESSAYS,  tranflated 
from  the  Swedifh,  by  F.  S  %  M.D. 

9.  LETTERS  and  PAPERS  Supplementary  to  two 
Publications  on  ASTHMA,  CONSUMPTION,  and 
other  difeafes.      Price  is. 

j.  mfd^m  be  publiJHed,  '  .     '  " 

Part  II.  of  the  GUIDE  for  SELF-PRESERVATION 
and  PARENTAL  AFFECTION. 

The  ELEMENTS  of  MEDICINE  of  the  celebrated 
John  Brown,  M.  D.  with  an  Account  of  his  Life, 
and  Reflections  on  his  Syftem. 

— —  r—  


At 'Mr.  Chippendale's,  Salifbury  Court,  ' Fleet- 
Jireet,  London,  Mr.  Watt's  Air  apparatus  may  be 
feen.  , 


•  It  is  left  to  the  reader  to-put  and  after  ulcers  p.  i23,.1.  i.  to  ■  alter 
'varnijlied  to  vanijhed,  fomentation  to  fomentation,  and  to  correct  a  few 
other,  principally  literal,  errors.  IwSt?ft.  XVT,  it  migHt  Have  been 
remarked,  that  hydrogenc  will  be  generated  as  well  as  hydrocarbonatc, 
when  the  fire  tubes  are  new.  This  maybe  known  by  filling  a  phial 
with  the  air  produced,  and  burning  it.  If  it  takes  fire  at  once,  hy- 
drogenc is  prefent.  To  fill  the  phial  with  air,  invert  it  full  of  watcf 
into  a  bafon  of  water,  introduce  fome  of  your  air  into  a  wef  bladder, 
and  pafs  it  through  a  tube,  bent  like  an  S,  into  the  phial. 
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DESCRIPTION 


OF  A 


PNEUMATIC  APPARATUS, 

WITH 

D  I  RECTI  ONS 

FOR  PROCURING 

THE  FACTITIOUS  AIRS. 


By  JAMES  WATT,  Engineer. 

Mr.  Watt's  advertifement  to   an    edition  of  his 
Defcription,  publifhed  feparately. 

QINCE  the  first  publication  of  this  Description,  experi- 
ence has  suggested  some  improvements  in  the  mode  of 
construBing  and  of  using  the  Apparatus,  which  in  the 
present  state  of  Pneumatic  Medicine,  it  would  be  improper 
to  delay  communicating  to  the  Public.  Every  hint,  how. 
ever  trifling  in  itself,  now  attention  is  awake,  may  lead  to 
useful  discoveries. 

The  Author  has  also  availed  himself  of  this  opportunity 
to  methodize  and  elucidate  his  description  in  a  manner 
which  the  former  hasty  publication  would  not  admit  of  One 
of  the  original  plates  has  been  rejecled,  and  another  repre- 
senting  the  improved  use  of  the  Fire-Tubes,  has  been  in- 
set ted  in  Us  place.  Conceiving  the  Apparatus  may  fall 
into  the  hands  of  .persons  who  have  not  been  accustomed  to 

A  chemical 


chemical  experiments,  clearness  has  been  aimed  at,  even  at 
the  hazard  of  prolixity.  Though  the  Author  wishes  to 
shun  the  imputation  of  neologism,  yet  to  avoid  circumlocuti- 
ons, he  has  found  himself  obliged  to  form  some  new  words, 
such  as  the  Martial,  Zincic,  and  Carbonic  Inflammable 
Airs,  zohich  latter  he  has  also  called  Hydro  Carbonate. — 
He  has  indifferently  made  use  of  the  terms  of  the  old  and 
new  Chemical  Nomenclature,  wishing  merely  to  be  under- 
stood, and  not  intending  to  enter  into  discussions  upon 
theories  in  a  treatise,  the  objecls  of  which  are  fails . 

The  purchasers  of  the  frst  edition,  it  is  hoped,  will  not 
deem  any  apology  necessary.  It  contained  all  the  Author 
then  thought  wotthy  the  notice  of  the  Public,  as  this  con_ 
tains  all  he  now  deems  essential  to  the  right  use  of  the 
Apparatus,  which  probably  from  the  progressive  advancc- 
ment  of  Pneumatic  Chemistry,  will  soon  receive  great  ad- 
ditions. 

At  the  time  of  the  former  publication,  few  professional 
men  having  considered  the  subjecl,  the  Author  ventured  to 
give  his  opinion  in  some  letters  to  Dr.  Beddoes,  on  the  airs 
which  he  thought  the  most  likely  to  be  of  use  in  diseases 
of  the  lungs,  and  he  esteemed  it  a  duty  to  relate  the  few  phy- 
siological observations  he  had  made  in  the  course  of  his 
chemical  experiments  to  produce  the  airs;  but  he  now 
thinks  it  would  be  improper  to  swell  his  pamphlet  by  a  re- 
publication of  those  letters,  as  the  subjecl  is  taken  up  by  per- 
sons who  are  better  able  to  judge  in  such  matters.  For  what 
has  yet  been  done  in  the  application  of  the  air  to  medicinal 
purposes,  the  Reader  is  referred  to  the  publications  of  Dr. 
Beddoes  and  Dr.  Ewart  upon  this  subjecl-. 


* 
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Several  of  the  apparatus  are  now  in  the  hands  of  ablj> 
practitioners,  and  the  public  at  large  is  apprized  of  the 
importance  of  the  praclice,  and  will  no  doubt  give  it  a fair 
trial.  It  is  honourable  to  the  present  improved  state  of 
science,  and  it  is  honourable  to  the  faculty  in  particular, 
that  the  application  of  Pneumatic  Chemistry  to  medicine 
far  from  meeting  with  that  persecution  which  has  generally 
in  every  age  followed  new  opinions,  has  obtained  the  well 
wishes  and  liberal  support  even  of  those,  zu/io  have  doubts 
of  its  efficacy,  but  who  are  no  less  desirous  of  having  thoff 
doubts  cleared  up  by  aclual  experiment, 

Heajh field,  Jan.  1795. 
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OF  A 

PNEUMATIC  APPARATUS. 

....ft— — ~fK.. 

ThE  apparatus  may,  for  the  facility  of  defcription,  be 
dividedinto  four  parts,  the  ufes  of  which  are  effentially 
different.  Firft,  an  Alembic  or  Pot,  A,  fee  plate  1, 
Jig.  i,  or  in  lieu  of  it,  a  Fire-tube,  a,  (fee  plate  i,fg.  3, 
and  plate  3,  Jig.  1,  2,  and  3)  intended  to  contain  the  ma- 
terial or  fubftance  to  be  expofed  to  the  action  of  the 
heat,  with  a  Water-pipe  D  C,  adjufted  to  its  capital,  for 
the  purpofe  of  admitting  water  to  affift-the  generation  or 
expulfion  of  the  factitious  air.  Secondly,  a  Refri- 
geratory G  [plate  1,  Jig-  ljferving  to  cool  and  wafh 
the  airs,  which  are  conveyed  thither  by  the  Conducling- 
pipe  F,  connected  with  the  Capital  of  the  Alembic  or 
Fire-tube.  Thirdly,  an  Hydraulic  Bellows  H  J, 
to  receive  and  meafure  the  air  as  it  comes  cooled  from 
the  Refrigeratory  through  the  Communieating-pipe  P.— 
And,  fourthly,  an  Air-holder  Y,  plate  3,  j%.  1  and 
2,  into  which  the  Hydraulic  Bellows  difcharge  the  fac- 
titious air  by  means  of  the  Transfer-pipe  g,  and  in  which 
it  is  afterwards  preferved,  and  may  be  removed  from  one 
place  to  another. 

In  lieu  of  this  latter  veffel,  in  cafes  where  the  patient 
is  at  hand,  the  air  may  be  immediately  transferred  from 
the  Hydraulic  Bellows  through  the  Dif char  gin g-pipe  Q, 
into  oiled filk  or  linen  bags,  or  fuch  other  veffels  as  fhall 
be  thought  convenient  for  mixing  it  with  the  proper  por- 
tion 
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tion  of  common  air,  and  alfo  for  the  patient  to  inhale 
from. 

i.  The  Alembic  and  Fire-tube.  The  Alembic  A, 
fee  plate  2,  fig.  4.  is  made  of  foft  caft  iron,  about  half  an 
inch  inthicknefs,  and  fix  inches  in  diameter  in  its  wideft 
part  or  bilge.  It  has  a  Capital  B,  of  the  fame  metal,  the 
lower  part  of  which  is  made  conical  and  ground  into  its 
mouth,  fo  that  the  joint  may  be  made  tight  with  a  fmall 
quantity  of  cement.  Through  the  middle  of  the  upper 
part  of  the  Capital  paffes  the  Water-pipe  D  C,  which 
reaches  to  within  a  fmall  diftance  of  the  bottom  of  the 
Alembic ;  at  the  top  of  it  is  a  cup  D,  to  contain  water,  in 
the  centre  of  which  a  wire  E,  is  placed,  extending  within 
the  Water-pipe  to  C,  where  it  terminates  in  an  acute 
cone,  accurately  fitted  to  the  lower  opening  of  the  Pipe 
as  {hewn  in  plate  2,  fig.  5.  The  upper  end  of  this  wire 
has  a  button  affixed  to  it  to  turn  by  hand,  and  the  part 
immediately  under  it  is  formed  into  a  fcrew,  which 
works  in  a  bridge  fixed  acrofs  the  cup,  fo  that  by  turning 
the  fcrew,  you  may  either  raife  or  deprefs  the  wire,  and 
thereby  regulate  the  quantity  of  water  to  be  admitted,  or 
entirely  exclude  it.  The  joints  of  the  Water-pipe  at  C, 
and  at  the  top  of  the  Capital  are  made  conical  for  the 
greater  facility  of  rendering  them  tight,  by  anointing  them 
with  a  fmall  quantity  of  the  china  clay  or  other  lute  here- 
after defcribed  ;  which  is  likewife  to  be  applied  to  the 
joint  where  the  Conducling-pipe  F,  enters  the  fide  branch 
of  the  Capital. 

The  Alembic  above  defcribed,  may  be  ufed  for  pro- 
ducing any  of  the  artificial  airs,  and  feems  the  bell  veflel 
lor  making  that  from  Zinc.  At  the  time  this  defcrip- 
tion  was  firft  publifhcd,  it  was  thought  that  it  would  have 
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proved  the  moft  convenient  for  all  purpofes,  but  experi- 
ence has  fince  (hewn  the  contrary. 

The  Fire-tube,  fuch  as  reprefented  in  plate  1,  fig.  3, 
when  of  equal  contents  with  the  Alembic,  expofes  a 
greater  furface  to  the  a&ion  of  the  fire,  and  expofes  the 
fubftances  contained  in  it  better  to  the  operation  of  the 
fleam  produced  from  the  water,  and  thus  yields  the  airs 
more  readily  and  with  lefs  wafte  of  fuel.  It  is  therefore 
preferable  for  preparing  air  from  charcoal,  iron  turnings, 
chalk,  &c.  and  anfwers  very  well  for  the  Oxygene  air 
from  Manganefe. 

The  main  tube  a,  plate  3,  2,  and  3,  is  of  call 

iron,  open  at  both  ends ;  a  kneed  pipe,  called  an  End 
piece,  b,  is  afterwards' fitted  to  one  extremity,  and  receives 
into  its  perpendicular  part  a  water  pipe,  fuch  as  that  de- 
fcribed  for  the  Alembic.  To  the  oppofite  extremity  of 
the  tube,  another  fimilar  end-piece,  c,  is  fitted,  the  fide 
branch  of  which  is  placed  horizontally  to  receive  the 
Condu&ing-pipe  F,  which  conveys  the  air  to  the  refri- 
geratory. The  joints  are  made  conical,  ground  into 
one  another,  and  made  tight  with  lute  in  the  fame  man- 
ner as  thofe  of  the  Alembic. 

The  call  iron  of  which  the  Alembics  and  Fire-tubes, 
with  their  Capitals  and  End-pieces  are  made,  is  certainly 
liable  to  fome  objections ;  but  it  has  been  preferred  as 
being  the  only  fubjlance,  yet  tried,  which  can  bear  the 
viciffitudes  of  heating  and  cooling,  and  the  application 
of  water,  when  red  hot,  without  much  injury,  and  the 
only  metal,  not  too  Coflly,  the  fumes  or  abrafions  of  which 
produced  by  the  aflion  of  the  water  and  airs  might  not 
have  deleterious  effecls  For  this  latter  rcafon  no  copper 
is  employed  in  anv  part  of  the  apparatus. 

The 
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The  Condutling-pipe  F,  which  conveys  the  air  from 
the  Alembic  or  Fire-tube  to  the  Refrigeratory,  is  made 
of  forged-iron,  about  1^  inch  in  diameter,  tapering  to 
the  ends  to  fit  better.    The  length  is  from  three  to  fix 
feet,  as  fuits  the  conveniency  of  the  operator.    To  af~ 
certain  the  nature  of  the  air,  a  fmall  hole,  flopped  with 
an  iron  plug,  is  made  near  the  refrigeratory  end  ;  by 
taking  out  the  plug,  and  holding  a  lighted  candle  to  the 
hole,  you  may  in  fome  degree  determine  when  any  par- 
ticular kind  of  air  begins  to  come  over.    It  Would  make 
the  apparatus  flill  more  perfect,  if  a  bent  tube  were  fitted 
to  the  Condu£Hng-pipe  near  this  place,  and  the  air  was 
received  according  to  Dr.  Prieftley's  method,  in  jars 
through  water  ;  but  care  mud  be  taken  that  the  pillar  of 
water  through  which  the  air  paries,  be  not  greater  than 
that  in  the  Refrigeratory.    The  quality  of  the  air  might 
then  be  more  accurately  determined  by  the  ufual  tefts. 

2.  The  Refrigeratory.  This  vefTel  is  made  in 
three  different  ways,  according  to  the  nature  of  the  airs 
to  be  cooled  by  it. 

The  Circulating  Refrigeratory  G,  plate  1,  Jig.  1,  is 
ufed  for  airs  which  require  wafhing  as  well  as  cooling, 
to  make  them  depofit  any  extraneous  matters  which  they 
would  otherwife  carry  over  with  them.  It  confifts  of 
two  parts,  as  fhewn  in  the  plans  and  feclions,  plate  2, 
Jig.  2  and  3,  the  upper  part  is  reprefentcd  in  the  inverted 
pofition  in  which  it  is  to  be  placed  within  the  other, 
In  Jig.  2,  the  outer  vefTel  G  is  reprefented,  furnifhed  at 
one  fide  with  a  funnel  and  pipe  R,  for  conveying  cold 
water  to  the  bottom  ;  on  the  oppofite  fide  are  two  cir" 
cuiar  apertures,  with  fhort  pipes  and  corks  fitted  to  them  ; 

the 
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the  upper  ferves  to  let  off  the  heated  water,  and  the  low- 
er to  empty  the  veflel.  Fig.  3,  is  a  plan  and  fe&ion  of 
the  inner  veflel  S  ;  it  is  open  at  bottom,  but  its  cover  is 
convex,  and  has  a  fpiral  channel  winding  along  the  un- 
derfide,  which  being  likewife  open  below,  the  air  com- 
ing from  the  Alembic  or  Fire-tube  by  the  pipe  N,  at  the 
circumference,  partes  through  the  whole  of  it  in  conftant 
contact  with  the  water  of  the  Refrigeratory,  until  it  ar- 
rives at  the  pipe  O,  fixed  near  the  centre,  which  deli- 
vers it  to  the  Hydraulic  Bellows',  by  means  of  the  Com- 
municating-pipe P.  In  this  long  circuit  it  is  both  cooled, 
and  in  a  confiderable  degree  walhed  and  freed  from  any 
matters  from  which  water  has  an  attraction.  In  the  cen- 
tre of  the  inner  or  fpiral  veflel,  is  a  Ihort  pipe  open  at 
both  end6,  reaching  to  the  lower  edge  of  the  plates  that 
form  the  fpiral,  and  intended  to  ferve  as  a  paflage  for 
the  hot  water  to  rife  through  by  its  lefler  fpecific  gravity, 
when  cold  water Ss  introduced  below  by  means  of  the 
funnel  R,  and  alfo  for  the  Hem  of  the  Agitator  to  work 
in.  The  hot  water  is  then  fuffered  to  run  off  through 
the  upper  pipe  of  the  outer  veflel,  and  thus  by  a  frequent 
renewal,  the  water  in  the  Refrigeratory  is  kept  both 
cool  and  unfaturated.  A  notch  is  made  in  the  inner 
veflel  at  T,  to  receive  the  pipe  R,  and  pi  event  its  im- 
peding the  rim  of  that  veflel  from  refting  upon  the  bot- 
tom^ of  the  other;  in  which  pofition,  when  in  ufe,  it  is 
to  be  keptfteady  by  laying  lead  weights  upon  it. 

When  it  is  wanted  to  free  the  airs  more  perfe&ly  from 
any  acid  taint,  the  Agitator  or  Stirrer  is  to  be  employed. 
This  inftrument  is  made  of  wood,  in  form  of  an  inver- 
ted T,  with  a  fmall  winch  to  turn  it  by  at  the  upper  end 
of  the  axis  or  ftcm.  The  lower  end  of  the  axis  or  Item 
(its  into  a  fmall  cup  at  the  bottom  ot  the  Refrigeratory, 

and* 
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and  the  other  paffes  through  the  fhortpipe  in  the  centre 
of  the  inner  veffel,  and  turns  in  a  focket  affixed  to  the 
pipe  O.  The  agitator  being  gently  turned  round  by  the 
winch,  puts  the  whole  water  in  motion  ;  thus  continually 
expofing  frefh  furfaces  to  the  air  in  its  paffage  to  the 
bellows,  and  when  the  water  is  mixed  with  the  powder 
of  quick  lime  it  ferves  to  keep  it  fufpended. 

Tin  plates  japanned  have  been  found  to  be  the  befl; 
material  for  making  both  the  inner  and  outer  veffel. 

The  Clofe  Refrigeratory  may  be  ufed  for  airs  which  are 
liable  to  be  abforbed  by  the  contaci  of  water,  fuch  as 
fixed  or  carbonic  acid  air.  It  confifts  of  a  cylindrical 
veffel,  with  a  clofe  diaphragm  fixed  a  few  inches  from 
its  bottom,  as  reprefented  at  X,  plate  3,  Jig.  1  and  2. 
The  condu&ing-pipe  from  the  alembic  opens  into  the 
fpace  below  the  diaphragm,  where  the  fteam  it  brings 
with  it  is  condenfed,  and  the  air  cooled  by  means  of 
cold  water  poured  into  the  upper  part  of  the  veffel  upon 
the  diaphragm,  which  is  to  be  renewed  as  it  warms,  by 
letting  off  the  heated  water  through  a  pipe  h  made  for 
that  purpofe,  and  pouring  on  frefh.  By  this  means  the 
air  is  compleatly  cooled,  without  coming  in  contaffc 
with  the  water,  and  is  afterwards  conveyed  to  the  hy- 
draulic bellows  through  the  communicating  pipe  P.  An 
aperture  with  a  fhort  pipe  i  is  left  in  the  lower  or  clofe 
part  of  the  veffel,  to  let  off  the  condenfed  fteam,  and 
infpeft  the  quality  of  the  air,  if  at  any  time  need  be. 

Should  however  the  circulating  refrigeratory  be  pre- 
ferred for  the  fake  of  warning  the  air,  and  freeing  it 
from  fome  of  the  calcareous  earth,  or  vther  extraneous 
matter  it  brings  over  with  it,  the  lofs  of  air  bv  the  ab- 
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forption  of  the  water  will  not  be  very  confiderable,  for 
the  water  foon  becomes  faturated,  and  as  it  grows  warm 
yields  back  great  part  of  the  air  in  a  purer  form. 

The  Pipe  Refrigeratory  is  the  moft  fimple  of  all,  but 
can  only  be  ufed  when  the  air  produced  brings  no  aque- 
ous vapours  over  with  it,  and  requires  no  warning.  Its 
ufe  is  therefore  confined  to  the  cooling  of  dry  airs,  fuch  as 
that  produced  from  charcoal  burning  in  the  open  air. 
It  confiils  of  a  plain  pipe  n  paffing  longitudinally  through 
a  trough  m  filled  with  water,  fuch  as  that  delineated 
plate  3,  Jig.  5,  and  connecting  the  hydraulic  bellows 
immediately  with  the  furnace  or  pot  /,  in  which  the 
charcoal  is  burning. 

By  connecting  this  pipe  with  any  clofe  veffel,  to  col- 
lect the  condenfed  water,  it  may.be  made  to  anfwer  all 
the  purpofesof  the  clofe  refrigeratory. 

3.  The  Hydraulic  Bellows.  An  outfide  view 
of  this  veffel  is  given  in  H  J,  plate  1,  Jig.  1,  and  pi.  3, 
fig-  ' 1,  and  an  infide  view  in  plate  2,  jig.  1.  It  confifts 
of  an  outer  or  fixed  veffel  H,  and  an  inner  or  moveable 
veffel  J,  which  moves  eafily  up  and  down  within  the 
other,  and  is  fufpended  by  a  cord  paffing  over  two  pul- 
lies  K  K,  and  fuftaining  a  counterpoife  L.  To  avoid 
the  incumbrance  of  a  great  weight  of  water,  the  outer 
veffel  H  is  made  double,  fo  that  only  an  interftice  of 
about  half  an  inch  is  left  between  its  two  cylinders  for 
the  vefTel  J  to  move  up  and  down  in,  and  this  mull  be 
filled  with  water  as  high  as  the  pricked  line  in  plate  2, 
fg.  1.  The  cup  or  rim  W  is  to  prevent  the  water  from 
overflowing  when  the  inner  veffel  is  preffed  forcibly 
down.    The  fa£litious  air  enters  from  the  refrigeratory 
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by  the  communicating  pipe  P,  and  partes  along  the 
perpendicular  pipe  V  into  the  cavity  of  the  veffel  J, 
which  continues  rifing  until  it  is  full,  when  the  framing 
M  will  permit  it  to  go  no  higher.  The  air  is  then  ex- 
pelled into  the  air-holder  or  bag,  through  the  difcharg- 
ing-pipe  Q,  by  lifting  up  the  counterpoife  L,  and  allow- 
ing the  inner  veffel  to  defcen4  by  its  own  weight, 
o 

This  veffel  is  alfo  made  of  tin  plate  japanned.  Some 
flight  variations  have  been  made  in  the  execution  of  thofe 
for  fale  fince  the  two  firft  plates  were  engraved,  but  none 
of  fufficient  importance  to  merit  particular  mention. 

4.  The  Air-Holder.  The  ftru&ure  of  this  veffel 
is  fhewn  at  Y,  plate  3,  fig.  1  and  2.  It  is  made  of  tin- 
plate,  japanned  both  infide  and  outfide,  and  is  clofe  at 
both  ends ;  but  for  the  conveniency  of  japanning  the 
infide,  it  is  made  in  two  halves,  which  are  joined  toge- 
ther in  the  middle  of  the  veffel,  by  a  cement  compofed  of 
bee's-wax  and  one  fourth  of  its  weight  of  rofin,  applied 
hot.  By  warming  the  joint  before  a  fire,  the  veffel  may 
at  anytime  be  taken  afunder,  and  cleaned.  Two  fhort 
pipes,  U  and  Z,  proceed  from  the  fide  of  the  veffel,  near 
its  top  and  bottom,  and  another  pipe,  t,  paffes  through 
the  middle  of  the  top  or  cover,  to  which  it  is  well  fol- 
dered,  and  reaches  to  within  half  an  inch  of  the  bottom. 

When  the  lower  pipe  Z  is  corked,  the  upper  one  U 
remaining  open,  the  veffel  may  be  filled  with  water 
through  the  central  pipe  t,  to  which,  for  the  conveni- 
ency of  pouring,  a  funnel  k  is  fitted;  by  withdrawing 
the  cork  of  the  pipe  Z,  the  water  may  again  be  difchar- 
ged,  the  external  air  which  enters  through  the  pipe  U 
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fupplying  its  place.  So  that  if  when  it  is  filled  with  wa- 
ter, a  fliort  pipe  g,  called  the  Transfer -pipe,  be  inferted 
and  cemented  into  the  upper  pipe  U  of  the  air-holder, 
and  into  the  difcharging-pipe  Q  of  the  hydraulic-bellows, 
and  if  the  loWerpipe  Z  of  the  air-holder  be  then  opened, 
and  the  inner  'cylinder  of  the  bellows  be  allowed  to  de- 
fcend,  by  lifting  the  count.ejpoife,  it  is  obvious  that  the 
faftitious  air  contained  in  it  will  be  transferred  into  the 
air-holder'.  The  pipes  Z  and  t  are  to  be  well  corked  as 
foon  as  the  air  holder  is  filled,  but  there  mould  always 
be  left  an  inch  of  water  at  the  bottom  of  it,  to  impede 
Hill  more  all  communication  with  the  external  air; 
as  foon  as  it  is  disjointed  from  the  reft  of  the  apparatus, 
the  pipe  U  fhould  likewife  be. carefully  corked. 

Corks  are  preferred  to  cocks  for  fhutting  thefe  openings, 
both  becaufe  whengood,  and  well  fitted,  theyare  perfectly 
air-tight,  and  becaufe  common  cocks  are  made  of  a  me- 
tal, the  ruft  of  which  is  very  poifonous,  being  a  compo- 
fition  of  copper,  lead,  tin,  arfenic,  and  antimony,  or 
whatever  other  metals  the  ores  may  happen  to  contain. 

Oiled  Silk  Bags,  as  it  has  been  already  men- 
tioned, are  convenient  for  removing  factitious  air  from 
one  room  to  another,  and  for  the  patient  to  inhale  from. 
They  may  be  made  in  the  form  of  a  common  fack,  ta- 
pering at  one  end  like  a  bottle,  and  having  a  conical 
wooden  faucet  fixed  in  the  mouth,  with  the  fmaller  end 
outwards,  into  which  a  fpiggot  is  to  be  inferted. 

To  free  oiled  filk  from  its  difagreeable  fmell,  cut  it 
into  pieces  of  the  fize  wanted  for  the  bags,  and  provide 
a  fmooth  table  fomewbat  larger  than  the  pieces  of  filk 
and  a  flat  board  the  fame  fize  as  the  table.    Take  char- 
coal 
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coal freJJi  burnt  in  an  open  fire  until  it  is  free  from  fmoke, 
extinguifh  it  by  (hutting  it  up  in  a  clean  clofe  veffel, 
and  reduce  it  to  powder.  Sift  this  powder  over  the 
table  to  the  thicknefs  of  a  quarter  of  an  inch  or  more, 
fpread  a- piece  of  your  filk  upon  it,  and  fift  upon  that 
again  another  layer  of  your  charcoal  duft,  and  thus  pro- 
ceed alternating  the  layers  of  filk  and  charcoal,  until  the 
whole  of  your  filk  is  depofited  ;  then  lay  your  moveable 
board  upon  the  top  of  all,  and  leave  the  whole  undif- 
turbed  for  four  or  five  days.  If  upon  removing  the 
charcoal  duff,  the  filk  has  not  loft  its  fmell  entirely,  re- 
peat the  procefs.  The  charcoal  dull  is  to  be  fwept  off 
the  filk,  and  the  filk  to  be  warned  upon  a  table  with  a 
wet  fponge  until  it  is  clean.  The  bags  muft  then  be 
carefully  fewed  up,  and  the  {earns  anointed  with  japan- 
ners'  gold  fize,  taking  care  to  ufe  that  kind  which  does 
not  become  brittle  when  dry.  Thi.s  is  u(ed  in  preference 
to  drying  oil,  becaufe  it  has  not  fo  bad  a  fmell.  Green 
oiled  filk  fhould  be  avoided,  as  it  is  flamed  by  means  of 
verdigris,  which  rots  it ;  the  yellowifh  filk  is  the  beft. 

Dr.  Beddoes  fays  he  obferved  the  thicker  oiled  filk  to 
anfwer  better  than  the  thinner  kind  ;  that  probahly  oiled 
linen  will  be  found  to  anfwer  ;  that  the  bags,  when  out 
of  ufe,  fhould  be  hung  up  by  a  firing  tied  to  the  faucet, 
and  that  they  fhould  be  as  little  creafed  as  poffible.  To 
this  it  may  be  added,  that  the  beft  way  of  emptying  them 
of  all  the  air  they  contain,  is  to  lay  them  flat  upon  a  ta- 
ble, and  to  pafs  the  hand,  or  around  paper  ruler,  gently 
over  them. 

It  is  neceffary  to  obfervc  here,  that  although  oiled  filk 
be  the  beft  fubftance  known  for  making  the  bags  of,  it 
is  very  imperfeftly  air-tight  j  and  although  charcoal 
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dud  deprives  it  of  fmell  for  the  time,  yet  as  it  can  only 
attraft  the  odoriferous  particles  from  the  furface,  it  re- 
acquires fome  fmell  by  keeping,  but  by  no  means  equal 
to  what  it  had  at  firft. — The  defideratum  is  fome  thin 
flexible  fubftance,  whofe  pores  can  be  more  perfectly 
clofed  thanthofe  of  filk,  and  a  varnifh  without  fmell,  or 
fome  kind  of  light  bellows,  not  of  the  hydraulic  kind. 

Furnace.  Many  per fons  to  whom  this  apparatus 
will  be  ufeful,  being  unprovided  with  a  convenient  fur- 
nace, I  have  endeavoured  to  make  one  of  fuch  a  con- 
ftruftion  as  to  adapt  it  to  the  ufesboth  of  the  alembic  and 
fire-tube,  which  has  neceffitated  fome  flight  variations 
from  the  one  reprefented  plate  1,  Jig.  1,  but  which  are 
all  fhewn  in  plate  3,  fg.  1,  2,  3. 

The  afh-pit  and  furnace  are  both  made  of  one  piece, 

of  a  cylindrical  form.  The  furnace  part  is  lined  with 
firebricks,  is  14  inches  diameter  within,  and  1  8  inches 

over  all  ;  the  depth  to  the  grate  is  11  inches,  and  that 
of  the  afh-pit  about  7.  Two  circular  holes,  of  4^  inches 
diameter,  are  made  in  two  oppofite  fides  of  the  furnace 
to  admit  the  fire-tube,  which  when  the  alembic  is  ufed 
are  to  be  flopped  with  plugs  of  fire  clay.  Two  caft  iron 
rings,  r  r,  are  fent  with  the  fire-tubes,  which  when  they 
are  ufed  fit  upon  the  ends,  and  ferve  to  fhut  up  the  cir- 
cular holes  of  the  furnace  as  accurately  as  can  be  done. 
The  covers  drawn  in  plate  1  are  not  found  to  be  necef- 
fary. 

A Jmaller  furnace  has  likewife  been  made  for  a  fmaller 
apparatus,  9  inches  diameter  within  the  brick  lining, 
and  9  inches  deep  to  the  grate.  The  fire-tubes  for  this 
are  only  3  inches  diameter  without, 
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Thofe  who  wifh  occafio»ally  to  convert  thefe  furnace* 
into  diftilling' furnaces,  may  have  a  fire-door  ^fitted  to 
one  of  the  fide  holes,  a  chimney-pipe  p  to  the  other,  and 
a  caft  iron  pot  for  containing  fand,  adapted  to  the  mouth 
of  the  furnace  ;  fee  plate  3,  fig.  4  5  but  none  of  thefe  are 
neceffary  for  the  particular  application  of  it  to  this  .ap- 
paratus. 

Both  furnaces  have  a  door/  to  (hut  up  the  afh-pit,  and 
at  one  fide  a  Aiding  damper  s,  to  regulate  the  quantity  of 
air  admitted,' for  when  the  coaks  are  good,  and  the  grate 
clear  from  afhes,  the  fire  might  become  too  flrong  if  the 
fire  door  were  to  be  left  open.  No  chimney  is  ufed  in 
the  operations  for  producing  airs,  becaufe  a  fufficient 
and  a  better  regulated  heat  is  produced  without  one  ;  a 
flat  plate,  however,  isufeful.to  cover  the  furnace  when 
the  operation's  over,  which  when  the  door  of  the  afh- 
pit  and  the  air-hole  are  fliut,  will  foon  extinguifh  the 
fire. 

Dimensions  of  the  Apparatus.  The  apparatus 
is  made  of  two  fizes.  The  hydraulic  bellows  of  the 
larger,  is  12  inches  diameter,  and  the  moveable  veffet 
J  rifes  about  15  inches,  fo  that  each  inch  in  height  con- 
tains 113  cubic  inches,  and  the  whole  bellows  1695  cubic 
inches,' or  rather  lefs  than  a  cubic  foot.  The  bellows 
of  the f mailer  apparatus  are  about  one  third  of  the  con- 
tents of  the  larger,  being  8{  inches  diameter,  and  rifing 
13  inches,  fo  that  each  inch  in  height  contains  57  cubic 
inches,  and  the  whole  of  the  bellows  confequently  570, 
Or  about  one  thirdof  a  cubic  foot. 


The  Air-holders  are  alfo  made  of  two  fizes,  the  larger 
containing  a  cubic  foot,  and  the  fmaller  half  a  cubic 

foot  ; 
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foot ;  which  dimenfions  have  been  fixed  upon  as  conve- 
nient for  carriage  when  filled  with  air,  and  capable  of 
being  lifted  by  one  perfon  when  full  of  water,  which 
would  not  be  the  cafe  if  the  contents  were  more  than  a 
cubic  foot.  The  fmall  air-holders  will,  on^account  of  their 
reduced  contents,  be  chiefly  ufeful  for  conveying  Fixed 
air,  which  mould  be  fent  out  in  fuch  quantities  only  as 
are  likely  to  be  ufed  at  once.  For  if  water  be  poured 
into  an  air  holder  to  expel  part  of  the  fixed  air,  and  the 
air-holder  be  afterwards  corked  up  and  laid  by,  great 
part  of  the  remaining  air  will  be  abforbed  by  the  water. 

The  large  Fire-tubes  are  three  inches  in  diameter  with- 
in, and  have  14  inches  in  length  expofed  to  the  a£lion  oi 
the  fire  ;  the  Alembic,  when  filled  to  the  neck  or  cy- 
lindrical  part,  is  about  equal  to  them  in  its  contents, 
The  fmall  fire-tubes  are  2.\  inches  diameter  within,  and 
have  9  inches  expofed  to  the  aciion  of  the  fire,  confe- 
quently  the  contents  of  the  larger  tubes  is  to  that  of  the 
fmaller  as  54  to  126,  but  the  quantities  ot  air  which  will 
be  produced  from  them  refpe&ively,  will  not  follow  tha^ 
■ratio,  becaufe  the  heat"  will  be  more  readily  communi- 
cated to  the  centre  of  the  matter  contained  in  the  fmall 
tubes,  than  it  will  to  that  of  the  large  ones,  Their  re- 
fpeftive  a£lual  performances  have  not  been  compared. 

The  larger  apparatus  is  particularly  ufeful  where  con- 
fiderable  quantities  of  air  are  required,  efpecially  for 
carbonic  acid  air  from  chalk  or  marble,  or  oxygene  air 
from  manganefe,  where  it  is  of  fome  confequence  to  be 
able  to  operate  upon  a  large  quantity  of  materials  at 
once. 

For 
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For  the  ufe.of  private  individuals,  or  for  experiments, 
the  fmaller  apparatus  will  be  found  large  enough  ;  but 
if  any  quantity  of  air  is  wanted  to  be  produced,  and  the 
operator  is  not  too  much  confined  for  room,  it  will  be 
advifeable  to  combine  the  larger  bellows  and  refrigeratory 
with  the  fmaller  furnace,  to  avoid  the  trouble  of  too 
frequently  emptying  the  bellows,  and  to  enable  the  ope- 
rator to  retain  a  referve  of  air  within  them. 

Stools.  Before,  attempting  to  ufe  the  apparatus, 
ftools  mould  be  provided  for  the  different  parts  to  ftand 
upon.  They  are  beft  made  with  round  tops,  and  for  the 
large  apparatus  fhould  be  16  inches  diameter,  and  about 
ly  inch  thick,  of  elm  or  oak  board,  with  three  plain 
feet. — The  following  heights  are  taken  from  the  ftools 
to  the  ground  : 

Stool  for  the  Refrigeratory  -  18  inches. 

Ditto  Hydraulic  bellows        -  24 

Ditto  Air-holder,  allowing  an  inch 

for  the  thicknefs  of  the  tub  it  ft ands  in 

When  the  fire-tubes  are  ufed,  the  fame  ftools  as  above 
will  ferve,  only  an  additional  one  of  14!  inches  high, 
muft  be  provided  t6  place  the  furnace  upon.  This  may 
be  made  of  iron,  but  the  heat  is  not  there  fufheient  to 
burn  it,  even  if  of  wood. 

The  [mall  apparatus  is  adapted  folely  to  the  ufe  of 
fire-tubes,  and  the  following  ftools  of  one  foot  diameter 
will  be  necefTary  in  ufing  it : 

Stool  for  the  Furnace  to  ftand  upon  12  inches  high. 
Ditto  for  Refrigeratory      -      -      17  ditto 

B  Ditto 
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Ditto  for  Hydraulic  bellows  -  23  inches. 
Ditto  for  large  Air-holder  (al'ow-"1 


ing  one  inch  for  the  thicknefs  of  V7  ditto 

'  the  tub)  y 

Thefe  ftoolsare  required  to  be  fo  high  on  account  pf 
the  air-holder,  which  would  not  otherwife  have  room  to 
empty  its  water  into  a  moderate  flzed  tub.    The  eleva- 
tion of  the  apparatus  will  be  found  a  ronvenience  to  the 
1  operator. 

If  the  fmaller  furnace  be  adapted  to  the  larger  appara- 
tus,  the  heights  of  the  ftools  will  be  as  above,  excepting 
that  of  the  refrigeratory,  which  mull  be  reduced  to  16 
inches  ;  but  in  that  cafe  the  ftools  of  courfe  muft  be  of 
the  diameter  mentioned  for  the  larger  apparatus. 

A  llool  that  can  be  raifed  and  deprefled  at  pleafure, 
will  be  found  convenient  for  placing  the  apparatus  upon 
that  is  intended  to  receive  air  under  water.   See  page  7. 


GENERAL 


GENERAL  DIRECTIONS 

trtgfe  USE  OF  THE  APPARATUS, 

stil  vtjj  oirii  ?l^q  itfc->  t'!^J«w  on  j/srfi  t.T  oiiyr  adl  nvch 

AS  it  has  been  already  mentioned  that  the  fire-tubes 
are  more  'convenient  for  general  purpofes  than  the  alem- 
bics, it  may  be  proper  to  defcribe  their  ufe  firft. 

. LoiioijJi^ni •3'/oc!.s .'.,?^>,<i  oris      J"  U*^\{  hi  tJuiii  .'>rii 

Fire  Tubes.  Thruft  the  plug  fent  with  the  appara- 
tus  into  one  end  or  the  tubej  and  holding  it  perpendicu- 
larly refting  upon  that  end,  put  into  it  what  quantity  you 
pleafe  of  the  material  to  be  afted  upon,  taking  care  that 
the  whole  lie  within  the  wide  part1.  Lay  the  tube  upon 
its  fide,  take  out  the  plug,  anoint  the  end  piece,  which 
correfponds  to  the  conducling-pipe,  with  the  Firi-lutc 
hereafter  defcribed,  and  (having  firft  put  one  of-the  call 
iron  rings  upon  that  end  or  the  tube]  infertit  into  the  tube, 
turn  it  round  a  little,  preffing  it  in  at  the  fame  time,  and 
then  give  it  a  gentle  blow  with  a  piece  of  wood,  to  force 
out  the  fuperfluous  lute.  Pafs  the  fire-tube  through  the 
two  holes  made  in  the  furnace  to  receive  it,  and  put  the 
remaining  iron  ring  upon  the  other  end  of  it,  fo  as  to 
fill  the  hole  on  that  fide.  Anoint  the  conical  end  of  the 
condu&ing-pipe  with  lute,  and  thruft  it  into  the  end 
piece  above-mentioned,  letting  it  incline  about  an  inch 
towards  the  refrigeratory,  into  the  receiving-pipe  N  of 
which  the  other  end  muft  be  inferted,  being  previoufly 
anointed  with  the  Cold  Lute  hereafter  defcribed.  Join 
the  pipe  O  of  the  refrigeratory  with  the  communicating 
pipe  P  of  the  hydraulic  bellows,  ufing  the  above 
lute  for  the  joints.  Thefe  being  adjufled,  anoint  the  other 
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end  piece  of  the  fire-tube  with  fire-lute,  and  fix  it  in  its 
place,  fo  that  the  water-pipe  C  D  may  be  perpendicular. 
Lute  alfo  the  joint  oi  the  water-pipe,  and  fix  it  in  its 
place.  Fill  the  cup  D  with  water,  having  firft  fcrewed 
down  the  wire  E,  that  no  water,  can  pafs  into  the  fire 
tube. 

As  water  is  not  absolutely  effential  for  the  production 
of  oxygene  from  manganefe,  you  may  in  that  procefs  in- 
fert  the  iron  plug,  properly  anointed  with  fire  lute,  into 
the  tube,  in  lieu  of  the  end  piece  above-mentioned. 

You  may  now  proceed  to  light  the  fire*.— Lay  the 
lead  weights  upon  the  inner  veffer  of  the  refrigeratory, 
and  fill  it  with  water,  as  alfo  the  outer  veffel  of  the  hy- 
draulic bellows  up  to  the  dotted  line  fhewn  in  plate  2, 
fig.  1,  but  no  higher,  otherwife  the  water  will  run  down 
the  perpendicular  pipe  V.  Pfefs  down  the  inner  veffel 
J  of  the  bellows  to  empty  it  of  air,  cork  the  difcharging- 
pipe  Q,  and  hang  on  the  balance  weight  L  t. 

As  foon  as  the  lute  of  the  joints  which  are  expofed  to 
the  aflionof  the  fire  is  dry  and  hot,  apply  to  them  fome 
of  the  Fat-lute  hereafter  defcribed,  and  to  prevent  its  run- 
ning off,  ftrew  fome  dry  flacked  lime  over  them.  This 
fat-lute  will  prevent  the  joints  from  cracking,  but  care 
muft  be  taken  that  none  of  it  get  into  the  infide  of  the 
fire-tube,  as  it  would  give  a  bad  fmell  to  the  air. 

*  The  direflions  here  given  arc  for  the  Circulating  Refrigeratory,  as 
being  mod  commonly  ufed;  thofe  for  the  Clofe  Refrigeratory  will  be 
found  under  the  article  Fixed  Air  j  and  thofe  for  the  Pipe  Refrigeratory 
under  Phlogifticated  Air. 

+  The  Air-holder  may  either  be  fixed  on  now?  01  hereafter,  as  de. 

fciibcd  page  22, 

III 


In  cafes  where  water  is  neceflary  for  the  production 
of  the  factitious  air,  as  foon  as  the  fire-tube  is  become  red 
hot,  unfcrew  the  wire  E,  fo  as  to  admit  a  little  water  into 
it.  The  air  will  immediately  pafs  through  the  conduc- 
ting-pipe  to  the  refrigeratory,  and  gliding  along  its  fpiral 
in  contact  with  the  water,  will  arrive  at  the  bellows 
through  the  pipe  P,  wafhed  and  cooled.  It  is  belt  to  ad- 
mit no  more  water  into  the  fire-tube  than  enters  into 
the  compoOtion  of  the  airs,  or  is  neceflary  for  their  ex- 
pulsion, as  you  will  thus  obtain  them  apparently  jnore 
condenfed  and  powerful  than  when  a  fuperfluous  quan~ 
tity  of  water  is  admitted.  The  latter  circumflance  may  be 
known  by  the  pipe  at  N  becoming  too  hot  for  the  fin- 
ger to  bear. 

Care  mould  be  taken  to  renew  the  water  from  time  to 
time  in  the  refrigeratory,  and  to  keep  the  agitator  con- 
ftantly  in  a  gentle  motion  if  the  production  of  the  air  is 
quick,  but  in  cafes  where  the  production  of  air  is  not 
very  rapid,  it  will  be  fufficiently  wafhed  and  cooled 
without  ufing  the  agitator.    Jn  procefTes  where  you  wifh 
the  fixed  air  to  be  abforbed  that  may  accompany  the  other 
factitious  airs,  it  will  be  found  neceffary  to  fill,  the  refri- 
geratory with  lime  water,  or  If  ill  better,  to  add  powdered 
quicklime  to  the  water  contained  in  it.    The  inner  vef- 
fel  J  of  the  hydraulic  bellows  will   rife  gradually  as  the 
factitious  air  enters,  but  when  it  is  full,  or  nearly  fo,  it 
is  proper  10  transfer  the  air  into  the  air-holder,  which  for 
thatpurpofe  mult  be  placed  upon  a  fmall  ftool  in  a  fhal- 
low  tub,  and  filled  with  water  through  the  central  pipe, 
in  the  manner  already  directed.    Connect  the  air-holder 
to  the  bellows  by  means  of  the  transfer-  pipe  g,  and  lute 
the  joints.    Then  take  out  the  cork  from  the  lower  pipe 
Z,  and  the  counter-poife  of  the  bellows  being  lifted  up, 
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the  factitious  air  will  pafs  into  the  air-holder,  and  the 
water  be  emptied  into  the  tub.  The  iffuing  of  the  water 
may  be  rendered  flower  at.  pleafure,  by  holding  the 
end  of  the  cork  againft  the  opening  of  Z,  which 
fhould  be  re-corked  as  foon  as  the  air-holder  is  full,  or. 
the  bellows  completely  emptied  of  air.  The  air-holder 
is  then  to  be  removed,  and  all  the  pipes  to  be  well 
corked- 
It  fhould  be  kept  in  a  cool  place  until  the  air  is  want- 
ed, which  may  be  transferred  into  one  of  the  oiled  bags, 
as  follows  : — Fix  the  Faucet,  or  mouth  piece  of  the  bag, 
lapped  round  with  fome  wet  linen  rag,  tied  with  a  thread, 
into  the  inner  pipe  Uof  the  air-holder,  having  previoufly 
fqueezed  out  all  the  common  air  out  of  the.  bag,  in  the 
manner  directed  page  13.  If  you  want  a  quart,  gallon,  or 
other  meafure  of  factitious  air,  pour  that  quantity  of  wa- 
ter into  the  air-holder,  by  means  of  the  funnel  k,  through 
the  central  pipe  (which  reaching  within  half  an  inch  of 
the  bottom,  precludes  the  air  from  efcaping;  and  exactly 
thatmeafure  of  the  inclofed  air  will  iffue  out  into  the  bag.* 
Then  recork  your  air-holder,  if  .not  exhaufted  of  air, 
apply  at  the  fame  time  your  thumb  on  the  outfide  of  the 
bag,  and  prefling  it  againft  the  inner  orifice  of  the  fau- 
cet, to  prevent  the  exit  of  the  air  until  you  can  infertthe 
fpiggot,  which  fhould  be  previoufly  wetted. 

The  quantity  of  atmofpheric  air  wanted  to  be  mixed 
with  the  factitious  air,  fhould  be  thrown  into  thefe  bags 

*  It  has  been  already  remarked,  that  the  factious  air  may  be  trans- 
ferred immediately  from  the  hydraulic  bellows  into  the  bags,  by  in. 
ferting  the  faucet,  lapped  round  with  a  linen  rag,  into  the  difcharging 
pipe  Q,  and  fuffering  the  inner  veffel  of  the  bellows  to  defcend,  until 
as  much  air  as  is  required  enters  the*  bag,  which  you  may  know  by 
marking  the  quantity  of  the  defecut  of  the  bellows. 
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by  a  pair  of  common  bellows,  the  nozzle  of  which  will 
admit  the  faucet  of  the  bag,  or  by  an  hydraulic  bellows 
appropriated  to  that  purpofe,  and  not  by  that  which  re- 
ceives and  meafures  the  factitious  airs,  which  will  in  ge- 
neral be  otherwife  employed.  The  fmaller  fized  bellows 
will  be  found  fufficiently  large  for  this  purpofe.  When, 
both  the  airs  are  included  in  the  bag,  it  fhould  be  repeat- 
edly turned  up  and  down,  in  order  that  they  may  be  per- 
fectly mixed. 

Some  gentlemen  prefer  an  hydraulic  bellows  made  (o 
hold  three  or  four  cubic  feet  ot  air,  to  the  bags  for  breath- 
ing out  of ;  but  fuch  an  apparatus  cannot  fail  of  being_ 
cumberfome  in  many  cafes,  and  in  all  will  be  trouble- 
fome  to  remove,  efpecially  when  filled  with  air. 

Should  the  fa&itious  air  contained  in  the  air-holder, 
require  to  be  more  thoroughly  freed  from  fixed  air  or 
acid  fumes,  than  has  been  done  before  ;  it  may  be  effec- 
ted by  putting  fome  dry  flacked  lime  down  the  central 
pipe,  pouring  a  fmall  quantity  of  water  upon  it,  and  agi_ 
taring  the  veffel  brifkly  ;  but  fo  much  atmofpheric  ait- 
will  enter  on  uncorking  the  pipe  as  there  was  fixed  air 
abforbed. 

Air  Magazine.  Some  perfons  may  wifh  to  pre- 
ferve  in  readinefs  larger  quantities  of  air  than  can  con- 
veniently be  kept  in  air-holders.  The  mod  readily  con- 
ftrufted  veffel  to  anfwer  this  purpofe,  would  be  a  com; 
mon  cafkor  hogfhead,  open  below,  and  fufpended  over 
another  larger  cafk,  filled  with  water,  by  a  cord  going  over 
pullies,  and  a  counterpoife,  in  the  fame  manner  as  the 
hydraulic  bellows.  The  air  might  be  admitted  and  ta- 
ken out  by  means  of  a  flexible  pipe  and  a  cock  attached 
to  and  communicating  with  the  upper  end  of  the  fuf- 
pended cafk ;  the  latter  veffel  being  rendered  air-tight, 


(  H  ) 


by  (having  it  fmooth  both  infide  and  out,  and  filling  up 
its  pores  with  beeswax,  applied  when  the  caflc  has  been 
made  very  hot  by  a  fire  of  ftraw  or  fhavings.  The  wax 
fhould  continue  to  be  applied  until  the  pores  will  receive 
no  more,  and  then  the  fuperfluity  be  wiped  off.  Oiled 
paint  would  give  a  poifonous  impregnation  to  the  water, 
and  a  mixture  of  rofm  gives  a  bad  fmell. 

For  inflammable  and  dephlogifticated  airs,  the  water 
over  which  they  are  kept  may  be  impregnated  with  lime, 
which  will  prevent  the  putrefaction  of  the  water,  and  will 
alfo  ferve  to  abforb  the  fixed  air.  Fixed  air  itfelf  cannot 
long  be  preferved  in  this  way,  even  when  there  is  no 
lime  in  the  water.  Something  of  the  fame  nature  with 
the  air-holder,  feems  moll  proper  for  this  air,  as  the  fmall 
quantity  of  water  included  with  the  air,  would  foon  be 
faturated  ;  and  for  the  fame  reafon,  the  air-holder  ap- 
plied to  this  ufe,  fhould  not  be  large,  otherwife  the 
water  employed  to  expel  part  of  the  air,  might  abforb  the 
remainder. 

Alembic,  or  Fire-pot.  When  you  have  put  into 
this  veffel  the  proper  quantity  of  materials  to  produce  the 
factitious  air,  force  a  piece  of  iron  down  through  them 
to  make  way  for  the  water-pipe,  then  lute  the  joint  of  the 
capital  B,  and  fix  it  in  its  place.  Lute  and  put  in  the 
lower  part  of  the  water-pipe  C  ;  fet  the  pot  on  itspedef- 
tal  in  the  middle  of  the  furnace,  and  connect  together  the 
remaining  parts  of  the  apparatus,  as  has  been  defcribed 
when  the  fire-tubes  are  ufed. 

In  letting  in  the  water  and  regulating  the  whole 
of  the  apparatus,  proceed  exactiy  in  the  manner  related 
above. 
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Lutes,  or  Cements.  Eire-lute.  To  join  together 
the  joints  expofed  to  the  aftion  of  the  fire,  viz.  the  end 
pieces  and  water-pipe  with  the  fire-tube,  the  capital  with 
the  alembic  and  the  condu&ing-pipe  to  either  of  them, 
the  proper  lute  is  the  Cornifh  porcelaine  clay,  or  flacked 
and  finely  fitted  lime,  mixed  to  the  thicknefs  of  paint, 
with  a  folution  of  two  ounces  of  borax  in  a  pint  of  hot 
water. 

Cold  lute.  For  the  other  joints,  a  pafte  of  dough  made 
of  about  equal  parts  of  wheat  flour  and  porcelaine  clay, 
or  common  whiting,  which,  for  greater  fecurity,  may 
when  the  joint  is  luted,  be  wrapped  round  with  a  rag. 
A  flip  of  oiled  filk  does  very  well  without  any  lute. 

Fat  'lute.  Is  made  of  finely  fitted  flacked  lime  and 
drying  linfeed  oil,  wrought  into  a  pretty  ftiff  pafte,  and 
applied  to  the  hot  joints  with  a  fmall  trowel. 

Fuel.  The  .proper  fuel  is  good  coaks  or  cinders  of 
pit  coal,  which  ought  not  to  be  of  the  heavy  fort,  nor 
too  fmall,  as  in  either  cafe  you  would  have  a  dull  fire. 
The  charcoal  of  wood  would  anfwer  very  well,  but  it  is 
expenfive,  and  the  confumption  would  be  confidera'ble. 
A  fire  of  pit-coal  not  coaked,  is  irregular  and  unmanage- 
able. Care  mult  be  taken  to  have  your  coaks  well  dried  j 
and  the  fir  ft  time  you  ufe  the  furnace,  you  will  do  well 
before  you  operate,  to  warm  and  dry  it  with  a  fire  of 
coaks,  to  chafe  off  any  moifture  the  bricks  may  have 
imbibed,  otherwife  your  fire  will  be  long  in  lighting. 
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GENERAL  CAUTIONS. 

EACH  time  before  you  ufe  the  apparatus,  it  mould 
be  warned  with  cold  water,  to  free  it  from  any  effluvia  it 
may  retain  from  the  laft  operation.  The  fame  fire-tube 
or  pot  ought  not  to  be  ufed  for  producing  different  airs  ; 
and  for  this  reafon,  it  will  be  proper  to  keep  one  appro- 
priated to  the  making  of  each.  Indeed,  fhould  ever  an 
eflablifhment  be  formed  for  making  large  quantities  of 
the  different  kinds  of  air,  it  will  be  certainly  advifeable 
to  have  an  'entire  apparatus  appropriated  to  the  making 
of  each  kind. 

No  bituminous  or  oily  fubftances  fhould  be  put  into 
the  pots  or  tubes,  for  the  making  of  inflammable  airs, 
or  any  other  purpofe.  Nor  fhould  any  fubftance  likely 
to  yield  any  of  the  mineral  acids,  be  ufed  in  the  appara- 
tus, as  the  fumes  would  deftroy  both  the  condu£ting-pipe 
and  the  refrigeratory.  The  fame  objections  lie  againft 
the  volatile  alkali,  and  to  putting  any  alkali  into  the  wa- 
ter of  the  refrigeratory ;  but  as  far  as  has  been  obfcrved> 
lime-water  does  not  hurt  the  varnifh. 

The  procefs  for  obtaining  the  inflammable  airs,  fhould 
not  be  conducted  by  candle-light,  otherwife  the  approach 
of  the  candle  to  the  llream  of  air  may  occafion  dangerous 
explofions.  For  the  fame  reafon,  when  any  patient  is 
inhaling  this  air  by  candle-light,  the  candle  fhould  be 
kept  as  diftant  as  poffible. 

In  all  cafes,  wherein  the  powdery  matter  which  the 
air  brings  over  in  the  form  of  fmoke,  is  not  intended  to 
be  taken  into  the  lungs,  the  air  fhould  be  kept  twelve 
hours  at  Icaft  before  it  is  ufed,  that  it  may  make  its 
depofit. 

DIRECTIONS 


(  «7  ) 


DIRECTIONS 

PROCURING  THE  AIRS. 

THE  directions  here  given,  are  not  intended  to  com- 
prife  all  rhe  methods' of  procuring  each  air,  but  merely 
thofe  which  have  been  found  the  cheapeft  and  mo  ft  eafily 
praftifed.  For  the  hiftory  of  Factitious  Airs,  their  che- 
mical qualities,  and  the  means  of  judging  of  their  purity, 
the  reader  is  referred  to  thelaft  edition  of  Dr.  Priejf/ey's 
Experiments,  in  3  vols.  Svo.  to  Lavoifier's  Eletnenis  oj 
Chemiftry,  and  for  a  concife  general  view  of  the  fubjeQr, 
to  Nickolfons  jirjl  principles  of  Chemiflry. 

I.  Dephlogistic ated,  or  Oxygen e  Air.  This 
air  is  beft  obtained  from  manganefe,  by  mere  heat.  The 
methods  of  obtaining  it  from  nitre,  from  fpirit  or  nitre, 
or  from  manganefe,  by  means  of  vitriolic  acid,  are  ob- 
jectionable, becaufe  fome  acid  always  accompanies  it  in 
thefe  cafes,  from  which  the  air  is  difficultly  freed,  and 
this  apparatus  would  fuffer  from  corrofion,  un'.efs  very 
troublefomc  means  were  employed  to  purify  the  air  be- 
fore it  arrived  at  the  refrigeratory. 

Manganefe,  for  this  purpofc,  fliould  be  free  from  cal- 
careous earth  and  noxious  minerals.  A  very  good  kind 
is  found  near  Exeter,  which  feems  to  poffefs  thefe  re- 
quilites.  The  prefence  of  calcareous  earth  may  at  any 
time  be  detected,  by  pouring  diluted  nitrous  acid  upon 
the  powdered  manganefe,  for  if  it  contain  any,  there 

will 
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will  be  a  continued  effervefcencc,  which  otherwife  would 
not  take  place. 

The  manganefe  to  be  put  into  the  fire-tube  or  pot, 
mull  be  reduced  to  a  coarfe  powder,  all  the  joints  muft 
be  properly  prepared,  and  every  part  of  the  apparatus 
fixed  in  its  place,  as  has  been  directed ;  the  opening  for 
the  water-pipe  is  to  be  flopped  with  an  iron  plug,  or 
with  the  water-pipe  itfelf,  having  fcrewed  down  the 
wire  fo  as  to  admit  no  water ;  but  fome  water  may  be  put 
into  the  cup  by  way  of  precaution,  merely  to  prevent 
the  efcape  of  air,  if  the  conical  wire  fhould  not  be  tight. 
The  fire  is  then  to  be  lighted,  and  fuffered  to  burn  gently 
until  the  air  begins  to  come,  when  it  may  be  gradually 
augmented  until  the  air  ceafes  to  be  produced. 

Water  is  not  abfolutely  neceffary  in  this  procefs,  for 
although  it  feems  rather  to  accelerate  the  production  of 
the  air,  it  does  not  augment  the  quantity  produced.  It 
is  therefore  as  well  to  make  ufe  of  the  iron  plug  to  flop 
up  one  end  of  the  fire-tube,  inflead  of  the  end-piece  and 
water-pipe  as  above  directed. 

A  pound  of  the  hard  part  of  Exeter  manganefe,  yields 
about  1400  cubic  inches  of  air,  highly  dephlogiflicated, 
and  a  very  fmall  portion  of  fixed  air,  which  will  be  ab- 
forbed  by  the  water  in  the  refrigeratory.  The  foft  or 
clayey  part  feems  not  to  yield  fo  much,  but  what  it  does 
yield  is  equally  pure. 

'  Some  manganefe  yields  its  air  at  fo  low  a  heat,  that  it 
is  neceffary  to  have  every  joint  tight,  and  all  the  appara- 
tus ready  before  the  fire  is  lighted.  If  the  manganefe 
happen  to  be  wet,  it  will  be  a  confiderable  time  before 
any  air  comes  over. 

The 
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The  fire-tube  of  the  large  furnace  holds  about  61b.  oT 
manganefe,  which  will  yield  about  five  cubic  feet  of 
air  ;  thofe  of  the  fmall  furnace  contain  nearly  31b.  and 
yield  about  two  and  a  half  cubic  feet  of  air. 
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Mendip  manganefe  contains  much  calcareous  earth, 
and  confequently  yield's'  fixed  air  cortibined  with  phlo- 
gifticated'or  azotic  air,  both  in  the  beginning  and  end  of 
the  procefs.  A  pound  yields  only  about  500  or  600 
cubic  inches  of  impure  dephlogifticated  air,  of  which 
about  one  third  part  is  abforbed  by  warning  it  with  lime 
and  water.  To  afcertain  the  point  at  which  it  begins 
to  yield  dephlogifticated  air,  take  out  the  plug  in  the 
conducting-pipe,  from  time  to  time,  and  hold  a  lighted 
candle  near  the  hole ;  from  the  brightnefs  of  the  flame 
you  will  eafily  difcover  when  the  oxygene  .  begins  to 
come  and  when  it.  ceafes,  and  thus  vou  may  be  able  to 
kee.p  it  feparate  from  other  airs.  • 

Objections  have  been  ftarted  againft  the  air  from  man- 
ganefe, the  falubrity  of  which  it  is  faid  has  not  been 
eonftituted  by  experiment,  and  even  if  it  mould  be 
found  innocent  when  taken  into  the  ftomach,  that  as  an 
earthy  powder  it  may-  have  bad  effe&s  upon  the  lungs. 
To  this  it  is  anfwered,  that  if  the  air  ft  and  a  few  hours, 
it  will  depofit  the.  merely  fufpended  earth,  and  what  it 
retains  willbeina  ftateof  folution  in  the  air,  and  of  too 
fine  a  texture  to  prove  hurtful,  as  foft  powders  are  found 
not  to  injure  that  organ.  It  is  farther  anfwered-,  that/Dr. 
Beddoes  and  others  have  conftantly  given  the  air  from 
manganefe,  without  perceiving  any  bad  e {feels  attribu- 
table to  that  caufe  ;  and  laftly,  that  no  other  means  of 
obtaining  this  air  equally  unexceptionable.,  have  yet 
been  pointed  out.  For  it  feems  undeniable,  that  the 
fumes  of  nitrous  acid,  or  of  the  fulphuric,  inuft  prove 
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•much  more  deleterious  than  the  powder  of  manganefe, 
and  they  feem  almoft  infeparable  from  the  airs  obtained 
from  nitrous  and  vitriolic  falls.  - 

II.  Phlogisticated,  Azotic,  or  Nitrogens 
Air.    No  procefs  for  producing  this  air  unmixed  with 
.othejT  airs,  by  means  of  me^e  heat,  has  ye):  .bepn.difco- 
,vered,  but  it  may  be  readily  enough  obtained  mixed  with 
.fixed  air.       .  ,  • .  •    ?.„,-  •      '  £ 

Plate  3,fg.  5,  reprefents  a  chafing  Jflfc*  nine  inches 
high  and  fix  inches  diameter,  ^communicating  through 
the  medium  of  the  pipe  refrigeratory  nlwi,  with  an  hy_ 
drauiic  bellows  at  n.  The  chafing  difh  is  to  be  cora- 
pleatly  filled,  or  rather'  heaped,  with  the  charcoalof  lome 
of  the  fofter  woods,  and  in  "preference  to  that  of  the 
twigs  or  fmall  branches,  previoufly  kindled  and  made 
red  hot  in  a  common  chafing  difh.  The  trough  of  the 
refrigeratory  is  to  be  filled  with  cold  water,  arid  the  end  n 
to  be  connected  with  the  pipe  P  of  the  hydraulic  bellows. 
Thefe  mud  be  fuffered  to  rife  very  flowly,  fay  thpfe  of 
the  larger  apparatus  in  five  or  fix  minutes.  The  air  which 
has  ferved  to  animate  the  .fire,  and  has  there  been  de- 
prived of  its  oxygene,  will  pafs  through  the  fide  pipe  of 
the  chafing  difh  and  the  pipe  of  the  refrigeratory  into'  the 
bellows  ;  and  when  the  operation  has  been  properly  per- 
formed, it  will  be  found  to  contain  no  uncombined  oxy- 
qqj TL  ih:r.  srii  :.:  norJO.'w  to  Ms^J  r;t,i  :>d  f(lw  aaJCi&t 
•gene  air. 

If  the  ufe  to  which  this  air  is  to  be  applied,, requires  it 
tobe  freed  from  the  fixed  air  it  contains,  that  may  cafily 
be  effected,  by  agitating  it  in  the  air  holder  with  a  mix- 
ture of  lime  and  water,  or  with  a  fufficient  quantity  of 
pure  water. 

III.  Fixed, 


III.  Fixed,  or  Carbonic  Acid  Air.  Take  as 
much  good  chalk' as  your  fire-tube  or  pot  will  hojd, 
break  it  into  bits  of  about  a  quarter  of  an  inch  cube,  and 
foak  or  boil  it  in  a  large  quantity  of  water,  to  ext-raH  any 
faline  matter  it  may  contain.  Put  it  into  the  fire-tube  or 
pot,  and  prepare  your  apparatus,  as  has  been  already  di- 
refted,  making  ufe  of  the  clofe  refrigeratory,  as  repre- 
fented  in  plate 3,  fig.  1  \  unlefs,  for  particular  purpofes, 
you  wifh  to  have  your  air  warned,  and  do  not  value  the 
lofs  of  a  fmall  quantity  ;  in  which  cafe  you  may  make  ufc 
of  the  circulating  refrigeratory,  as  has  been  faid  before. 

When  your  fire  has  burnt  up,  and  your  fire-tube  or 
pot  is  become  fully  red-hot,  admit  water  ilowly  by  the 
water-pipe,  and  the  fixed  air  will  immediately  iffue  and 
pafs  to  the  bellows. 

■If  you  make  ufe  of  the  clofe  refrigeratory,  you  muft 
renew  the  cold  water  in  the  upper, part  from  time  to  time, 
that  the  air  below  the  diaphragm  may  be  properly  . cool- 
ed, and  any  fteam  it  brings  over  with  it  may  be  con- 
denfed.  .  -. 

Chalk  is  recommended  in  preference  to  marble,  as  it 
gives  out  its  air  at  a  lower  heat. 

The  fire-tube  of  the  fmaller  apparatus,  when  filled  full, 
which  it  always  fhould  be,  as  othcrwife  the  fleam  may 
pafs  over  without  a£ting  upon  it,  will  hold  about^i^lb. 
of  chalk,  which  will  yield  about  four  cubic  feet  of  very 
ftrong  fixed  air,  mixed  with  fome  inflammable  air  from 
the  iron  tube. 
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The  fix-ed  air  thus  obtained,  carries  with  it  fome  of 
the  chalk  in  a  ftate  of  fufpenfion,  which  it  will  depofit 
by  ftanding  a- few  hours  in  the  air-holder,  or  other  con- 
venient veffel. 

IV.  Inflammable,  or  Hydrocene'Airs.  Firft 
Zincic  Inflammable  Air .  The  pureft,  or  at  leaft  the  light- 
eft  fpecies  of  this  air,  is  produced  from  zinc.  The  metal 
being  broken  or  .granulated,  a  few  pounds  of  it  is  to  be 
put  into  the  alembic,  and  the  apparatus  being  adjiffted 
with  the  circulating  refngeratorv,.&c.  as  before  directed, 
it  is  to  be  brought  to  a  ftrong  red  heat  and  water  to  be 
admitted  very  (lowly.  •  It  feems  impofllbl,e  ,tO  avoid  the 
circumftance  of  a  confiderable  quantity,  of  iieam  accom- 
panying the  air,  which  renders  it  neceffary  to  renew 
frequently  the  water  in  the  refrigeratory. 

This  air  carries  with  it  a  large  quantity  of  the  flowers 
of  zinc  in  fufpenfion,  which  it  depofits  by  (landing  at 
■reft  ;  it  probably  alfo  contains  another  quantity  in  a  ftate 
of  folution,  which  feems  to  form  apartof  its  fubftartce, 
and  on  which  fome  of  its  virtues  may  depend. 

If  the  air  is  wanted  to  be  ftill  more  highly  charged  with 
the  flowers  of  zinc,  it  would  be  proper  to  make  ufe  of 
the  clofe  refrigeratory. 

When  the  fire-tubes  are  ufed  in  this  procefs,  part  of 
the  zinc  fublimes  in  a  metallic  ftate,  and  is  apt  to  choak 
the  end  pieces  ;  the  alembic  is  therefore'Vecommended 
in  preference,  as  being  free  from  that  inconvenience. 
Only  a  fmall  quantity  fhould  be  put  in  at  a  time,  as  the 
water  could  not  force  its  way  through  any  depth  of  the 
melted  metal. 

As 
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As  zinc  does  not  produce  very  large  quantities  of  in- 
flammable air,  and  is  more  expenfive  than  iron,  Dr. 
Beddoesadvifes  to  put  in  only  a  few  ounces  of  zinc,  and 
to  fill  up  the  fire-tube  with  hammered  iron  turnings.  The 
air  produced  in  this  way  will  probably  cany  with  it  both 
iron  and  zinc. 

2.  Martial  Inflammable  Air,  or  Hydrogene  Gas  from 
Iron,  is  the  next  in  fpecific  gravity  to  the  inflammable 
air  from  zinc,  and  like  it  carries  with  it  fome  of  the  me- 
tal from  which  it  is  formed.  It  has  alfo  more  of  an  hep- 
atic fmell  than  the  zincic  air. 

To  produce  it,  the  fire-tube  or  pot  is  to  be  filled  with 
the  turnings  or  chippings  of  hammered  iron,  which  may 
be  had  from  the  whitefmiths.  Call  iron  turnings  or 
borings  give  much  more  of  the  hepatic  fmell,  and  alfo 
contain  more  charcoal  or  carbone.  Before  the  turnings 
are  put  into  the  .fire-tube  or  pot^  they  mould  be  heated 
red  hot  in  a  crucible,  and  quenched  in  water,  to  free  them 
from  oil,  or  other  combuftibles. 

The  apparatus  is  then  to  be  adjufted  as  in  the  former 
cafes  ;  and  when  the  fire-tube  or  pot  is  red  hot,  water  is 
to  be  gradually  admitted,  which  will  readily  extricate 
the  air. 

The  fire-tubes  of  the  fmall  apparatus  hold  about  two 
pounds  of  hammered  iron  turnings,  which  yield  a  large 
quantity  of  air.  1 

When  the  turnings  ufed  for  this  purpofe  have  not  been 
exhauftcd,  if  they  are  plunged  red  hot  into  water,  they 
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will  throw  off  the  fcale  or  calcined  iron,  and  when  heated 
again,  will  prefent  frefh  furfaces,  to  the  attion  of  the 
water* 

g.  Heavy  Inflammable  Air,  Carbonated  Hydrogene,  or 
Hydro  Carbonate.  Take  charcoal  made  of  the  twigs  of 
the  fofter  woods,  fuch  as  willow,  poplar,  hazle,  birch,  or 
fycamore,  avoiding  fuch  as  have  refinous  or  aftringent 
juices.  Prepare  the  charcoal  by  heating  it  to  full  igni- 
tion in  an  open  fire,  and  quenching  it  in  clean  water  ; 
or  by  filling  a  crucible  with  it,  covering  it  with  clean 
fand,  and  expofing  it  to  a  ftrong  heat  in  an  air  furnace  ; 
and  then  fuffering  it  to  cool.  In  either  of  thefe  cafes  it 
will  be  found  free  from  any  bituminous  matter,  which 
might  contaminate  the  air,  as  generally  happens  with 
common  charcoal. 

The  fire-tube  or  pot  is  to  be  heated  red  hot,  and  water 
admitted,  as  directed  in  the  other  cafes.  It  has  been  ob- 
ferved  by  Dr.  PriefUey,  and  confirmed  by  my  expe- 
rience, that  where  much  water  paffes  in  the  form  of 
fleam,  there  is  alfo  much  fixed  air  formed  ;  but  lefs,  or 
none,  when  the  water  is  admitted  fo  fparingly  that  no 
fleam  reaches  the  refrigeratory  ;  and  in  the  latter  cafe  it 
feemed  to  me  that  the  air  was  more  potent,  that  is,  it 
was  more  fubjeft  to  caufe  vertigo,  &c. 

This  air  having  generally  a  difagreeable  fmell,  an  ex- 
periment was  made  with  a  view  of  producing  it  more 
free  from  that  quality.  Half  an  ounce  of  charcoal,  finely 
powdered,  was  intimately  mixed  with  half  a  pound  of 
flaked,  but  cauftic  lime,  quite  dry.  This  mixture  was 
put  into  the  firc-tube,  and  without  the  addition  of  water, 
produced  about  a  cubic  foot  of  inflammable  air,  with 
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much  lefs  fmell  than  ufual,  and  in  the  opinion  of  my 
operator  not  fo  likely  to  caufe  vertigo. 

The  production  of  the  carbonic  inflammable  air  by  the 
addition  of  water  is  very  rapid,  as  even  the  fmall  fire- 
tubes  will  produce  a  cubic  foot  in  five  or  fix  minutes. 
With  the  lime  the  production  is  flow. 

4.  Animal  Inflammable  Air  is  produced  by  putting  any 
animal  fubftance  into  the  fire-tube  or  pot,  and  expelling 
the  air  by  mere  heat  ;  wool,  hair,  and  feathers,  produce 
it  in  larger  quantities  than  the  mufcutar  part  of  animals. 
In  all  cafes  the  air  thus  obtained  is  extremely  fcetid  and 
deleterious,  caufing  vertigo  and  permanent  naufea.  It 
brings  over  large  quantities  of  volatile  alkali,  which 
hurts  or  deftroys  the  varnifh  of  the  apparatus.  If  it  fhould 
be  thought  that  it  would  prove  ufeful  in  any  difeafes,  it, 
is  probable  that  the  air  obtained  from  the  charcoal  of 
animal  fubltances  may  be  as  falutary,  and  lefs  naufcous, 
than  that  obtained  from  them  in  their  frefh  ftate.  It  is 
therefore  propofed  to  reduce  wool,  feathers,  or  hair  to 
charcoal,  in  a  clofe  veffel  expofed  to  a  ftrong  heat ;  to 
put  this  charcoal  into  the  fire-tube,  and  to  obtain  the  air 
by  the  addition  of  water ;  by  which  procefs  it  is  thought 
k  will  be  obtained  more  free  from  the  fcetor,  and  from, 
the  volatile  alkali. 
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MISCELLANEOUS  OBSERVATIONS. 

IN  every  operation  in  which  water  is  requifite  to  the 
production  of  the  airs,  the  fire-tube  fhould  be  filled  com- 
pleatly  with  the  bruifed  material,  otherwife  the  (team 
would  pafs  over,  the  fubftance  without  afting  upon  it. 
This  precaution  alfo  renders  the  production  of  the  air 
more  rapid  and  certain,  and  at  the  fame  time  leffens  the 
proportionate  produce  of  inflammable  air  from  the  fire- 
tube,  which,  efpecially  with  a  rfew  tube,  might  otherwife 
form  a  confiderable  part  of  the  whole. 

A  Coating  for  the  infide  of  the  fire-tubes,  which  would 
prevent  the  a£Hon  of  the  fteam,  or  other  fubflances  on 
the  tube,  isdefirable.  but  none  which  compleatly  anfwers 
that  purpofe  has  hitherto  occurred.  The  befl  has  been 
the  lute  of  China  clay  and  foiution  of  borax.  To  apply 
this,  the  tube  fhould  be  made  as  warm  as  the  hands  can 
bear,  and  one  end  being  flopped  up  by  the  plug,  the  lute 
ready  mixed  up  to  the  confiftency  of  cream,  is  to  be 
poured  into  the  tube.  The  other  opening  is  then  to  be 
flopped,  the  tube  agitated  in  all  directions  for  a  fhort 
time,  and  the  lute,  which  does  not  adhere,  fuddenly 
poured  out ;  after  which,  the  tube  muft  be  rolled  upon 
a  table  until  the  heat  has  evaporated  the  water  of  the 
lute.  It  is  probable  that  this  lute  might  be  improved  by 
an  addition  of  calcined  flints  ground  to  fine  powder,  fuch 
as  are  ufed  in  the  Staffordfhire  potteries, 
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When  the  inflammable  air  is  prepared  by  means  of 
zinc,  the  pot  mould  be  coated  in  this  manner,  to  prevent 
the  zinc,  or  its  calx,  from  adhering  to  the  iron,  which 
it  would  otherwife  do,  and  be  difficultly  got  off. 

Earthen  tubes  or  pots,  which  would  be  air-tight,  and 
would  ftand  repeated  heating  and  cooling,  would  be  a 
valuable  acquifition  ;  but  confidering  every  circum- 
ftance,  this  feems  hardly  practicable,  as  the  crucible 
compofitions  which  are  beft  adapted  to  bear  the  heating 
and  cooling,  are  too  porous  to  contain  the  airs,  and  gene- 
ral ly  too  tender  to  bear  the  fitting  in  of  the  end-pieces. 

From  fome  circumftances  it  appeared  probable,  that 
the  matter  which  communicated  fmell  to  the  inflammable 
airs,  might  alfo  be  the  caufe  of  vertigo,  and  other  difa- 
greeable  effetls  ;  it  was  therefore  attempted  to  deprive 
them  of  fmell.  A  quart  bottle  was  filled  with  fome  very 
ill-fcented  hydro  carbonate,  and  an  eight  ounce  vial, 
with  a  mixture  of  calcined  charcoal-duft  and  water.  The 
mouths  of  the  two  were  luted  together  with  a  ftrip  of 
bladder,  and  inverted  ;  the  contents  of  the  vial  fell  down 
into  the  bottle,  where  it  was  well  agitated  with  the  air, 
the  apparatus,  was  then  reverfed,  and  the  operation  re-, 
peated  more  than  once.  On  opening  the  bottle,  it  was 
found  that  the  air  had  loft  its  bad  fmell ;  its  odour  was 
not  entirely  gone,  although  what  it  retained  was  not  un- 
pleafant.  However  I  foon  found,  by  merely  fmelling  at 
the  mouth  of  the  bottle,  that  it  had  not  loft  its  power  of 
caufing  vertigo.  Conceiving  thefe  fmells  to  be  caufed 
by  fulphur  in  fome  of  its  forms,  it  was  thought  that  a 
metallic  calx  might  produce  the  fame  effects.  The  pow- 
der of  calcined  manganefe  was  fubftituted  for  the  char- 
coal in  another  experiment,  and  apparently  produced  a 
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ftill  more  powerful  effeft.  The  procefs  with  charcoal 
was  attempted  upon  a  larger  quantity  of  air  in  the  air- 
holder,  but  it  was  found  that  it  required  confiderable 
quantities  of  charcoal-duff  and  of  water,  to  produce  the 
effecl:  even  in  an  imperfe£l  manner.  The  experiment, 
however,  feems  worthy  of  repetition,  as  the  fmell  with 
people  of  delicate  nerves,  will  always  be  fome  obflacle 
to  the  free  ufe  of  the  airs. 

In  the  mean  time,  it  is  recommended  to  try  the  follow- 
ing method  in'  the  extrication  of  inflammable  air  from 
charcoal  and  from  iron.  When  you  charge  the  tube, 
fill  it  half  or  three  quarters  full  with  clean  warned  and 
calcined  fand,  the  kind  called  Calais  /and  feems  the  moft 
proper,  and  upon  this  put  the  charcoal  or  iron  to  be  ope- 
rated upon,  which  will  thus  lie  next  to  the  water-pipe. 
The  air  produced  mull  pafs  through  the  interfaces  of 
the  red  hot  fand  before  it  can  arrive  at  the  refrigeratory 
and  it  is  expefted  will  be  confiderably  changed  by  thus 
coming  into  contact  with  fo  much  hot  furface.  The 
experiment  may  be  varied,  by  fubftituting  cauftic  flacked 
lime,  or  clean  pounded  tobacco  pipes,  in  lieu  of  the  fand. 

Whether  the  Hydro  Carbonate  thus  obtained  in  a  pu- 
rer or  more  inflammable  ftate,  would  have  the  fame  vir- 
tues as  a  medicine,  mull  be  left  to  Phyficians  to  deter- 
mine ;  I  fear  it  would  not,  as  it  would  approach  near  to 
the  nature  of  the  metallic  inflammable  airs,  which  arc 
not  fo  powerful. 

If  the  fire-tube  is  entirely  filled  with  fand,  and  the  va- 
pour of  fpirits  of  wine,  or  of  ether,  from  a  fmall  retort, 
are  made  to  pafs  through  it,  inflammable  airs  will  be 
produced  of  the  nature  of  hydro  carbonate,  though  fpe- 
cifically  fomewhat  different.  1 
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REFERENCE  to  the  PLATES. 

~>ji 

Plate  I.  Fig.  l,  Elevation  of  the  Large  Pneumatic 
Apparatus,  with  the  Alembic.  Fig.  2,  Bird's  Eye 
View  of  the  Furnace,  with  its  Covers.  Fig.  3,  Seftion 
of  the  Fire-tube  and  Furnace,  according  to  the  firft 
Conftruction. 

Plate  II.  Fig.i,  Seftion  of  the  inner  and  outer  Vef- 
fels  of  the  Hydraulic  Bellows.  Fig.  2,Se£Hon  of  the 
outer  Veflel  of  the  Circulating  Refrigeratory.  Fig.  3, 
Seftion  and  Plan  of  the  inner  Veflel  of  the  Circulat- 
ing Refrigeratory.  Fig.  4,  Seftion  of  the  Alembic 
and  Water-pipe.  Fig.  5,  Seclion  or  the  upper  Part  of* 
the  Water-pipe,  and  View  of  the  Conical  Wire. 

Plate  III.  Fig.  1,  Elevation  of  the  Large  Pneumatic 
Apparatus,  with  the  improved  Fuwiace  Fire-tube, 
Clofe  Refrigeratory,  and  Air-holder.  Fig.  2,  Plan  of 
ditto.  Fig.  3,  Seftion  of  the  Furnace  and  Fire-tube. 
Fig.  4,  Seftion  of  the  Small  Furnace,  wkh  Sand  Bath, 
Retort,  and  Chimney  adapted  for  Diftilling.  Fig.  $t 
Seftion  of  the  Pipe  Refrigeratory. 
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ADVERTISEMENT. 

LEAST  the  difficulty  of  conftru&ing  and  pro- 
curing the  apparatus  flbould  prove  an  obftacle  to 
the  extenfion  of  its  ufe,  BOULTON  and  WATT 
undertook  to  manufacture  them.  The  difficul- 
ties of  this  new  branch  are  (b  far  overcome  as 
to  enable  them  to  fupply  orders  without  delay. 
A  lift  of  the  parts  furnithed  by  them,  both  of  the 
larger  and  fmaller  apparatus,  is  fubjoined,  but 
they  can  only  ftate  the  price  by  approximation, 
as  the  bufinefs  is  too  new  yet  to  enable  them  to 
determine  the  pofitive  coft  at  which  they  {hall  be 
able  to  conftiucl  them  in  future. 

£  d. 

A  PNEUMATIC  APPARATUS,  large  Size,  Com- 
prehending Furnace,  Fire-tube  and  End  Pieces, 
Water-pipe,  Condufting-pipe,  Circulating  Refri- 
geratory, and  Hydraulic  Bellows,  fitted  up  as 
defcribed  in  the  preceding  pages,  will  come 
to  about         —       —       —       —       —  880 

The  AUXILIARY  ARTICLES  neceffary  to  make 
the  Apparatus  quite  complete,  viz.  two  Fire-pots, 
two  fpare  Fire-tubes,  a  large  and  a  fmafl  Air- 
holder,  a  Clofe  Refrigeratory,  a  caft-iron  Pan  to 
fit  the  Furnace  for  a  Sand-heat,  &c.  &c.  will 
come  to  between  4I.  and       —       -—       —  500 

A  PNEUMATIC  APPARATUS,  /mall  Size,  com- 
prehending Articles  as  above  for  the  larger  one, 
will  come  to  about     ~     —  — -  5156 

The  AUXILIARY  ARTICLES,'  no  Fire-pots  in- 
cluded, about        —        —       —        —  300 

N.  B.  IF  the  fmall  furnace  is  combined  with  the 
large  Bellows  and  Refrigeratories,  which  is  re- 
commended for  private  Practitioners,  with  all  the 
extra  Articles,  it  wdl  come  to  between  iol.  and      11  o  o 
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